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performance of thermally-throttled systems is presented. Uncertainties in modeling real-world thermal throttling systems are dis
cussedThe possible use of thermal throttling characteristics as a means of propellant pressure regulation is also examined.
DTIC
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19970020328ERC, Inc, Tullahoma Operations @¢e, Tullahoma, TN USA
Design Study: Rocket Based MHD GeneratorFinal Report 6 May 1996 - 5 May 1997
May 1997; 76p; In English
Contract(s)/Grant(s): NASA Order H-13047D
ReportNo.(s): NASA-CR-204495; NAS 1.26:204495; ERC-R-97-017; No CopyrighdjlACASI; A05, Hardcopy; AO1, micro
fiche

This report addresses the technical feasibility and design of a rocket based MHD generator using a sub-scale LOx/RP rocket
motor. The design study was constrainedasguming the generator must function within the performance and structural limits
of an existing magnet and by assuming realistic limits on (1) the axial electric field, (2) the Hall par@neterent density
and(4) heat flux (giverthe criteria of heat sink operation). The major results of the work are summarized as follows: (1) A Faraday
type of generator with rectangular cross section is designed to operate with a combustor pressure of 300 psi. Based on a magnetit
field strength of 1.5 @sla, the electrical power output from this generator is estimated to be 54.2 Kyobtaitlsium seed (weight
fraction 3.74%) an®2 KW with cesium seed (weight fraction 9.66%). The former corresponds to a enthalpy extraction ratio of
2.36%while that for the latter is 4.16%; (2) A conceptual design of the Faraday MHD channel is proposed, based on a maximum
operatingtime of 10 to 15 seconds. This concept utilizes a phenolic back wall for inserting the electrodes-atetintele insu
lators.Copper electrode and aluminum oxide insulator are suggested for this channel; and (3) A testing configuration for the sub-
scalerocket based MHD system is proposed. An estimate of performance of an ideal rocket based MHD accelerator is performed.
With a current density constraint of 5 Amps/cm(exp 2) and a conductivity of 30 Siemens/m, the push power density can be 250,
431,and 750 MW/m(sup 3) when the induced voltage uB have values of 5, 10, and 15 KV/m, respectively
Derived from text
Magnetohydodynamic Generatordocket EnginedResearh Piojects;Design Analysiskaraday EffectMagnets
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19970019582National Renewable Ergyr Lab, Golden, CO USA
Sixth workshop on the ole of impurities and defects in silicon device mcessing
Tan, T., National Renewable Energy Lab., USA; Swanson, R., National Renewable Energy Lab., USA; Sopori, B., National
Renewabld&negy Lab., USA;Sep. 1996; 14p; In English; 6;afkshop on the Role of Impurities and Defects In Silicon Device
Processing]l - 14 Aug. 1996, Snowmass, CO, USA
Contract(s)/Grant(s): DE-AC36-83CH-10093
Report No.(s): NREL/SP-413-21640; CONF-9608116-Summ.; DE96-013101; No Copyright; Avail: CASI; A03, Hardcopy;
A01, microfiche

The Sixth Workshop on the Role of Impurities and Defects in Silicon Device Processing was held in SnowlaggessAd
gust12-14, 1996. The workshop was attended by 87 participants from academic institutions and photovoltaic industry-representa
tives,from the USA, Australia, Belgium, Canada, France, Geriigaly, Japan, Belgium, and The Netherlands. The workshop
consisteddf nine sessions that addressefedént aspects of impurities and defects in silicon and applications tecetiiprocess
ing. Eachsession opened with some review talks summarizing recent advances in this field and introduced important issues for
further discussions during a subsequent panel discussion session. In addition, the latest research results were presented in tw
postersessions.
DOE
Confeences)]mpurities; Crystal DefectsFabrication; Solar Cells

19970019590Virginia Polytechnic Inst. and State Uniept. of Chemical Engineeringlacksbug, VA USA
Structure-Property Behavior of Organic-Inorganic Hybrid Materials Based on Sol Gel ChemistryFinal Report 1 Mar.
1994 - 31 Aug. 1996

Wilkes, Garth L., ginia Polytechnic Inst. and State URidSA; Dec. 06, 1996; 95p; In English

Contract(s)/Grant(s): F49620-94-1-0149; AF Proj. 2303
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ReportNo.(s): AD-A320471; AFOSR-TR-97-0051; No Copyrightiall: CASI; A05, Hardcopy; A01, microfiche

Thiswork was directed at the synthesis and structure-property behavior of hygaidoinoganic network materialgre
paredby a sol gel reaction. Specific focus concerned the development of optically abrasion resistant coatings that could be utilized
for both polymeric and metallic substrates. In the case of the lgpurpose of the coating was to not only to supply abrasion
resistancéut, if possible, provide corrosion resistance as well. Considerable success was achieved in that seversltmdsid
were synthesized by reacting one or more metal alkoxitunctionalized aganic moieties such as triethoxysilanated diethy
lenetriamine (DER) and related diamines or di or triol species. These functionaligigshios, in conjunction with the alkoxide,
werespin or dip coated on appropriate substrates and thermally cured. In some cases a primer molecule was also utilized to pro
motehigher adhesion with the substrate the principal example being amino propyltrimethoxysilane. It has been demonstrated that
the coatings display very good abrasion resistance for polyrsebistrates, aluminum and copper but do not perform as well on
steelor a phosphate coated steel. Tihal portion of the work concerned the development of porougamics made by the eal
cinationof hybrid oganic-inoganic network materials but where these networks were prepathd bge of functionalized poly
tetramethylene oxide oligomers of varied molecular weight that had been reacted with tetraethylorthosilicate (TEOS). It was
demonstratethat calcination of these materials could lead to porous silicate powders possessing a specific surfdif¥#s near
meters(exp 2)/gram. Furthermore, pore size characteristics of these powders were analyzed. It was concluded that such hybric
materialscould serve as the base for developing highly porous powder materials for chromatoatbyst
DTIC
Sol-Gel Pocessesprganic Materials;Inorganic Materials;Alkoxides;Abrasion Resistancé&oatings;Molecular Structue

19970019742New Orleans Uniy Dept. of ChemistiyLA USA
Synthesis and Structue of 4-(4-Nitro-1,2,5-Oxadiazol-3- y1) -NNO-azoxyl-1,2,5-Oxadiazol-3-Amine
Zelenin,AlexanderK., New Orleans Uniy USA; Stevens, Edwin D., New Orleans UnlySA; Trudell, Mark L., New Orleans
Univ., USA; Oct. 30, 1996; 16p; In English
Contract(s)/Grant(s): NO0014-95-1-1339
Report No.(s): AD-A317707; TR-1; No Copyrightydil: CASI; A03, Hardcopy; A01, microfiche
The synthesis of the emgtic compound 4-(4-NITRO-1,2,5-OXADIAZOL-3-YL)-NNO-azoxyl-1,2,5-oxadiazol-3-amine
(3) was achieved in tweteps from diaminofurazan (1). Compound 3 was characterized by X{fragtitih. From the X-ray struc
turea bifurcated intramolecular H-bond between O(2)- H(2)- N(4) was observed. In addition, intramolecular H-bonding was ob
served between H(1) and N(7) of an adjacent molecule. One molecule of ethanol and ordelcale of water per molecule
of water of 3 was observed in the crystdtice. Howeverno H-bonding was observed between the solvent molecules and 3 in
thecrystal lattice. Despite the presence of solvent in the crystal lattice, 3 was found to have a high crystal density (d = 1.856 g/cu
cm).
DTIC
ChemicalBonds;Crystal LatticesAmines

19970019754Missouri Univ, Columbia, MO USA
Growth and Microstructure of Protective Ceramic Films on Aluminum Final Report 1 Aug. 1992 - 31 Jul. 1995
White, Henry W, Missouri Univ, USA; Sep. 29, 1996; 7p; In English
Contract(s)/Grant(s): DAAL03-92-G-0372
Report No.(s): AD-A316852; ARO-30134.1-MS-EPS; No Copyrigh&iA CASI; A02, Hardcopy; A01, microfiche

Themotivation for this collaborative work with Bugamaand co-workers at Brookhaven National Laboratory is to develop
alow temperature ceramic coating process suitable for aluminum and magnesium. Their method uses sol-precursor solutions with
PolyGermanoSiloxan@GS) or PolyifanoSiloxane (PTS) additive. Crosslinked networksfamaed by pyrolytic reactions near
350C. The surface microstructure of these films were investigated by Raman spectrasddp@EM andEDAX. AFM scans
of a 30% TSPI, 20% PTS ceramic film on Al 6061 showed prominent cracks, indicating imperfecofedtahd ceramic film
thermalexpansion coétients. Single element scans of the surface reveal hitgheds of Al occurring in the cracks, as would
be expected because the ceramic film is thinnest at the cracks. Hotheveeramic film may not be zero in the cracks, and may
afford some level of corrosion protection, if the crack is not too wide. These studies indicate that obtaining crack free films is
difficult. Optical spectroscopy showed evidence for Si-O-Ge linkages, and for interfacial oxane bonding with the substrate in the
PGSfilms.
DTIC
Aluminum;Protective CoatingsCeramic Coatings
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19970019946Defence and Civil Inst. of Environmental MedicitNorth York, Ontario Canada
A Comparison Measurement of the Physical Poperties of Round-Robin Bst Materials
Cain, Brad, Defence and Civil Inst. of Environmental Medicine, Canada; Oct. 1996; 13p; In English
Report No.(s): AD-A320403; DCIEM-96-TM-64; No Copyrightyadil: CASI; A03, Hardcopy; A01, microfiche

A round-robin test of procedures for assessing certain textile properties has been proposed as part of a TTIOR-TP3 ef
facilitate the exchange of data between countries usifeyelit apparatuses. The objective of that st@gerating Assignment
9, is to determine whether values of thermal conductivity and watgourpermeability of various fabrics are comparable when
measurean two diferent apparatuses: the CORD Sweatitng Plate (used by Australia and Canada) and the Hoenstein Sweating
Hot Plate (used by the UK and the USA). Several fadaioplesvere submitted for independent testing by various nations. Sweat
ing hot plates were developed as research tools to examé@stions of combined heat and moisture transport through clothing
ensemblesather than as an apparatus for determining fabric characteristics. As such, there was some concern that the material
propertyvalues obtained with a sweating hot plate may not biciguitly precise. The work presented here is an alternative mea
sureto the sweating hot plate approach for determining the relevant material properties. @ppavatuses used in this investiga
tion were specifically designed to measure thermal conductivity and water-vapour permeability and should thus provide an
accuratebenchmark for comparison of the otlmeethods. As this is an interim report, no comparison was done of the results ob
tainedto sweating hot plate values.
DTIC
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19970019955 Edgewood Research Development and Engineering Center, Research and Technology Directorate, Aberdeen
ProvingGround, MD USA
Hydrolysis of HT to Biodegradable Poducts Final Report Mar. - Sep. 1996
Harvey,Steven R Edgewood Research Development and Engineering Cel8#éy;, Szafraniec, Linda L., Edgewood Research
Developmentind Engineering CentddSA; BeaudryWilliam T., Edgewood Research Development and Engine&@argey
USA; Rohrbaugh, Dennis K., Edgewood Research Development and Engineering \@C8Atddec. 1996; 23p; In English
Report No.(s): AD-A320295; ERDEC-TR-376; No Copyrightaf: CASI; A03, Hardcopy; A01, microfiche

HT is a powerful vesicant which was produced for use as a chemical warfare agent. The agent is a mixture of 60 wt% 2,2’-dich
lorodiethylsulfide ("HD’ or 'sulfur mustard’) and 40 wt% bis-(2-(2-chloroethylthio) ethyl) ether (T).ré#kts with water to form
primarily thiodiglycol (TDG) and bis-(2-(2-hydroxyethylthio) ethyl) ether@H). TDG has very lovioxicity and is known to
be biodegradable, whereas the toxicity and biodegradability of T-OH are unknown. For these reasons, the acidic hydrolysis of
T-OH to TDG was investigated in the presencél@ alone (resulting from the initial T hydrolysis) and HCI amended with-equi
molaramounts of HBr and HI. In the presence of HCI alone, TDG formation was relative|ydieveas HBr and Htnhanced
therate of conversion of-DH to TDG. The hydrolysis conditions studied were selected tmbgistent with a subsequent biologi
caltreatment, and results suggest an approach for a combined hydrolysis/biodegradation processridatH® one previously
investigatedor HD.
DTIC
Hydrolysis; Chemical Vérfare; Biodegradation

19970019964European Space Agencizuropean Space Research aadhhology CenteESTEG Noordwijk, Netherlands
Verification of the Baking Efficiency Using Micro-VCM Test Data
Zwaal,A., European Space Agencituropean Space Research aadhhology CenteESTEC, Netherlands; Nineteenth Space
Simulation Conference Cost Effective Testing for the 21st Century; Jan. 1997, pp. 41-49; In English; Also announced as
19970019961No Copyright; Aail: CASI; A02, Hardcopy; A04, microfiche

Baking of spacecraft materials and/or spacecraft hardware is often done in order to reduce the risk of contandrititiah of
itemsby outgassing species. The baking parameters are often feasivefy selected and thefigiency of the baking is unknown.
Normalmaterial selection criteria, i.e. 1.0 % TML and 0%GCVCM, according to the Micro-VCM test as per specification ESA-
PSS-01-702 do not guarantee clean spacecraft. Initial harder requirements as a CVCM of 0.01 % were practically not feasible
becausef limitations in the detection limits. For contamination critical (e.g. optaaf)ponents in spacecraft and for items in
thevicinity of critical elements, it is recommended to select materials, of wicbontamination potential is low or can be{ow
ered by baking. This recommendation is even more valid in case solar radiation is involved: lessons learned from the returned
LDEF, STSA and EURECA are that outgassed contaminants can be 'frozen’ when solar radiation is involved. Baking of materials
or hardware will reduce the contamination potential and will result in a lower contamination of the spacecraft in orbit. Nowadays
bakingof structural parts, multilayer insulation and harness is more or less becoming standard for contamination critical spacecraft
ase.g. SOHO. The &€iency of the materials bakingan however be measured using the Micro-VCM outgassing tests on unbaked
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andon similar baked materialswd successive Micro-VCM tests on the same sample were performed and gave infoomation
thermal degradation effects and on the lowest achievable contamination potential. This paper describes the effect of baking on
the contamination potentialsf materials and for this description, outgassing data of the Micro-VCM tests are used as a baseline.
Author

SpacecraftContaminationBaking; Outgassing;Thermal DegradationSpacecraft ComponentRgesidual Gas
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Includes physical, chemical, and mechanical properties of laminates and other composite materials. For ceramic materials see 27
Nonmetallic Materials.

19970019349Instituto Nacional de Pesaciais Espaci8mo Jose dos Campos, Brazil
Optimization of Nonhomogeneous Facesheets in Composite Sandwich Plates
Filho, Mario Kataoka, @ronto Univ, Canada; 1997; 202p; In English
ReportNo.(s): INPE-6139-AE/024; Copyright; Aail: Issuing Activity (Inst. Nacional de Pesquisas Espaciais, Caixa Postal 515,
SaoJose dos Campos, Brazil), Hardcopycrofiche

Minimum weight design is an important criterion in aircraft and spacecraft because it allows eittoeeased payload or
higherperformance. As a result, the use of composite sandwich panels has grown due to their light weight and hidh rigidity
orderto further increase thefafiency of these structures, designers have uséetelift materials in diérent shapes in the face
sheetsandin the core. One of the most recent innovations has been the use of a uniform net of carbon fibre/epoxy as the facesheets.
In the present studthe optimal design of sandwich plates with heterogeneous face-sheetsdd.The plate mass is minimized,
consideringhe first natural frequency and certain failure loads as constraieight¥eduction is obtained lefining a nonuni
form distribution of composite material in the facesheets. Inifitlily facesheets are assumed to be constructed of composite strips
in a regular pattern. During the optimization process, both the widths of the strips and the spacing between them are varied to
decreaséhe amount of material used. Such a design is conceptually straightforwaattdacture and, therefore, would lead
to improved performance with little cost penalty order to solve this problem, it is first necessary to develop a computer code
to determine the natural frequencies and the stresses in these plates. The bending and vibration problems for sandwich plates witl
heterogeneous facesheets are solved using the Ritz Method in conjunction with the assumptions formulated by Reissner for sand
wich plates. Since the sandwich plate considereddtasheetsonstructed of nets and the computer code was developed to ana
lyze laminates with heterogeneous continuous layers, it was necessary to use a procedure to approximate the nonuniform net a
a smoothed orthotropic heterogeneous continuum. The smoothing process is accomplished using tfidadineoggnization
and the material coefficients were calculated using the Finite Element Method. Two approaches were considered to define the
designvariables of the problem: an independent design approach, in whifdcésheets are discretized into regions with uniform
designparameters; and a reduced basis formulation, in which the desipecified by a linear combination of orthogonal basis
functions.It has been demonstrated that variation in densityp®rtant and can lead to significant design improvement. Across
of the face of the optimally designed plate, the density varies by a factor of 9. Also, the problems solved showed that the mass
of the facesheets can be reduced up to 50%.
Author
CompositeStructues; Sandwich Structess; Plates (Structural Membersiriber CompositesEpoxy Matrix Composite€;arbon
Fibers

19970019653Hughes &chnical CenterAtlantic City International Airport, NJ USA
Bolted Joints in Composite Structues: An Overview
Oplinger,D. W,, Hughes &chnical CentetUSA; AGARD Conference Proceeding: Bolted/Bonded Joints in Polymeric Composi
tes;Jan. 1997; 12p; In English; Also announced as 19970019652; CopymagrediVAvail: CASI; A03, Hardcopy; A03, micro
fiche

Investigationf bolted joints from the introduction of advanced composites in the mid-to-latest660e present are-re
viewed.Numerous dbrts aimed at applying two dimensional elastic stress analysis in conjunctioappitbpriate testing have
beenconducted. Modelling of the pinplate contact problem by a radial displacement condition rather than a radiatigressure
tribution is physically more realistic and has been done in a numbeioakestarting with that of Oplinger and Gandhi in the
early19705. However in the case of the problem of bearing-bypass stress interaction which is in principle cogttodaddial
displacementlescription of the contact problem, a number fifref have provided useful results, especially in conjunction with
adjustmentdbased ortest data by superposition of the half-cosine radial pressure distribution for pure bolt bearing load and the
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open-holeplate solution for bypass load. Approaches to predicting failure using results of 2-D elasticity anatlisiiased.

In addition, recent &rt addressing bearing failure on the basis of the three dimensional stresscaiagédared. Currentlyhe
detailsof the three-dimensionabntact problem associated with bending deflections of the fastener as well as the interaction of
thefastener head with the surfaces of the joint plate elements are seen to need additional study

Author

Bolted JointsComposite Structess; Composite MaterialsElastic Poperties;Stress AnalysisBolts

19970019654National Research Council of Canatiestitute for Aerospace Resear@ttawa, Ontario Canada
Bolted Joint Technology in Composite Structues: Analytical Tools Development
Poon, C., National Research Council of Canada, Canada; Xiong, Y., National Research Council of Canada, Canada; Bolted/
BondedJoints in Polymeric Composites; Jan. 1997; 12p; In English; Also announced as 19970019652
Contract(s)/Grant(s): DNDFE-220794NRC08; NCR Proj. 3G3; Copyrighiv&d; Avail: CASI; A03, Hardcopy; A03, micro
fiche

Graphitefiber reinforced polymeric composites have been used extensively in the paintbsgcondary structures of mod
ern military and civilian aircraft. lthese structures, bolted joints are important considerations in structural design anBeepair
views of the literature indicated thatost of the current design methods were developed for single fastener Joints and, in general,
designoptimization, three dimensionafeftsand fatigue behaviour required further research and development. This paper re
viewsthe results of the bolted joint technology development project sponsored by the Ifastilgeospace Research and the
CanadiarDepartment oNational Defence. The project includes the development of coragidisst design tools for optimizing
thedesign of multi-fastener composite joints and for predicting the fakighavior of pin/bolt loaded composite laminates.-Cur
rentfocus and future direction of the development of analytical tools for repair of composite structures and other applications are
presented.
Author
Bolted Joints; Composite Structes; Fiber Compositest-astenersGraphite; LaminatesBolts

19970019655Wright Lab, WL/FIBAD, Wright-Patterson AFB, OH USA
A Review of Composite Joint Analysis Regrams
Venkayya,V. B., Wight Lab., USA; Tschler V. A., Wright Lab., USA; AGARD Conference Proceeding: Bolted/Bonded Joints
in Polymeric Composites; Jan. 1997; 20p; In English; Also announced as 19970019652; Comjrigtif Wail: CASI; A03,
Hardcopy;A03, microfiche

Severajoint analysis programs funded by U.S. government agencies during the 1970s, 1980s aneE9888ewed. The
reviewcovered bolted, bonded, bolted-bonded and repair programs. In a few cases the results obtained from these programs art
comparedA number of related references were cited for the purpose of obtaining additional details.
Author
Bolted JointsBolts; LaminatesComposite Materials

19970019664Defence Research Agen@&tructural Materials Centefarnborough, UK
Surface Treatment and Bonding of Thermoplastic Composites
Shaw, S. J., Defence Research Agency, UK; Comyn, J., Defence Research Agency, UK; Mascia, L., Loughborough Univ. of
TechnologyUK; Jan. 1997; 12p; In English; Alsmnounced as 19970019652; Copyriglativ&d; Avail: CASI; A03, Hardcopy;
AO03, microfiche

Theuse of structural adhesives in engineering applications éansobstantial benefits in comparison to more traditional
joining techniques such as mechanical fastening and welding. These include: Improved fatigue performance; ability-to join dis
similar materials; ability to join thin gauge materials and honeycomb constructions; and simpler and cheaper component construc
tion. Operational benefits which can result from the significant use of bonding include improved equipment performance,
resultinglargely from the significant weight reductions which adhesive bonding can provide, together with sulvsthnttadns
in both procurement and life-cycle maintenance costs. In partitharse of adhesive bonding in the construction of advanced
lightweightcomposite structures will be of major importance since mechanical fastenihdjimpose penalties in terms of me
chanicalintegrity and weight.
Derived from text
Adhesive BondingfhermoplasticityHoneycomb Structes
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19970019665Politecnico di MilanpDept. di Ingegneria AerospaziaMilan, Italy
Hygrothermal Fatigue of Composite Bonded Joints
Giavotto,V., Politecnico di Milano, Italy; Caprile, C., Politecnico di Milano, Italy; Sala, G., Politecnico di Milano, Italy; Jan. 1997;
10p;In English; Also announced as 19970019652; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, microfiche

Adhesive bonding is the optimal technique to join composite laminates, because it does not induce stress concentrations,
fibrescutting, resin delaminations and problems due to electrochemical non-compahiloititithstanding, in many cases bolted
andriveted joints have to be used, mainly in hot-wet environmental conditions. as well as when composites have to face chemically
aggressivdluids, as hydraulic and de-icing fluids, odad fuels. Moreovethe influence exerted on bonded joints by technelogi
cal defects (voids, inclusions) and barely visible damages (due to logyengracts) should be addressed. The results of a re
search on the fatigue behaviour of wet-conditioned, impacted and defective composite bonded joints are reported. Single and
doublelap geometry carbon fabric/epoxy joints are considered. bomitledhigh-toughness adhesive. The specimens were wet-
conditionedin hot water (70 C) up to saturation. Barely visithlanages were produced in the bonded region (influencing both
the composite adherents and the adhesive layer) by means of logy-émeacts (0.5 J per mm laminate thickness) imparted by
aspring-propelled horizontal apparatus with 20 mm hemispherical steel impactor). Defective bondings were simulated by includ
ing copper inserts, located in ftifent positionsDefective, impacted and wet conditioned specimens were subjected to static and
constantamplitude fatigue testing (tension-compression, R=Il, 6Hz frequency); their performances were compared to the beha
viour of plain specimens. The dtiess decrease atitk damage growth were continuously monitored during the testing by means
of extensometers and NDI techniques (ultrasonic scanning and dye penetrant radiograplgllfBheonsist in the comparison
of the static stress-strain curves relevant to plain, defective, impacted and wet-conditioned specimens, the ctmess destif
creasers. number of cycles and theo@hler curves. Finallythe static characteristics and the fatigue performances are correlated
with the damage growth and the adhesive progressive degeneration by analysing the radiographs and the SEM micrographs o
thefailed bonded region, in order to propose an interpretative model.
Author
BondedJoints;Bolted Joints Adhesive Bondingddhesivest. aminates;Stress-Strain RelationshipRiveted JointsResinsHy-
gral Properties

19970019667Northrop Grumman CorpMilitary Aircraft Systms Diy, Pico Rivera, CA USA
Attachment of Ceramic Matrix Composites of AFR700B Composites for Exhaust ¥shed Airframe Structures
Atmur, Steven, Northrop Grumman Corp., USA; ColMary, Northrop Grumman Corp., USApmasek, MaryNorthrop Grum
manCorp., USA; Hagen, Michael, Northrop Grumman Corp., USA; Sherrill, David, Northrop Grumman Corp., USA; Foreman,
CharlesNorthrop Grumman Corp., USA; Dolvin, Douglasrigtt Lab., USA; Jan. 1997; 10p; In English; Also announced as
19970019652; Copyright &ived; Avail: CASI; A02, Hardcopy; A03, microfiche

Currentindustry practice separates the design of an air vehistepulsion system frothe design of its airframe. This prac
tice causes many problems and inefficiencies particularily for advanced exhaust nozzle designs. It results in redundant aircraft
structureto be insulated and shielded from the engine thermal and acoustic emanations. Perhaps, most inipeatesgtybuck
ling and cracking at the joint interfaces where the therniadlyced stresses are reacted. The critical joint interfaces are the co-
cured/bondegbints between layers of dissimilar materials and the mechanical joints between structural components. Northrop
Grumman’sconcept is to modernize the design, analysiscandtruction of future high performance aircraft by integrating the
exhaust nozzle/ exhaust washed structural compoimgatthe primary airframe structure through a combination gdimic and
ceramicmatrix composite materials. Designing bolted and bonded joints to carry induced faaelstlyf then, is critical to an
integratedstructural approach. Northrop Grumman has evolved a variety of approaches to transfer loads, including co-bonding
of dissimilar materials and unique joint designs. Ceramic matrix composite/ AFR700B bolted and bonded joints have been identi
fied as a critical need, and under Air Force-contracted research, joints have been designed and analyzed and will be fabricated
Sub-elementesting, including static and fatigue, will validate the design and analytical methodologies. Durability and maintain
ability will be validatedthrough testing and nondestructive evaluatioade-of analysis performed on the bolted and bonded
joints will address structuralfefiency;, reliability, supportabilityand battle damage tolerance.
Author
Ceramic Matrix Composites; Bolted Joints; Bonded Joints; Insulation; Laminates; Structural Design; Systems Engineering;
TemperatureEffects

19970019668Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA

3-D Composites in Primary Aircraft Structur e Joints

Bersuch, LarryLockheed Martin actical Aircraft Systems, USA; Hunten, Keith, Lockheed MartnotiEal Aircraft Systems,

USA; Baron, Bill, Wright Lab., USA; Tuss, James, Wright Lab., USA; Jan. 1997; 10p; In English; Also announced as
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19970019652Copyright Waived; Avail: CASI; A02, Hardcopy; A03, microfiche

Three-dimensionakoven and braided insersd preforms, when cocured into primary wing and fuselage laminate structure,
offer reduced weight, increased performanoier costs, and improved damage tolerance and ballistic survivability for future
aircraft.to achieve these benefits, three-dimensional (3-D) weaving and braiding technologies must be characterized through the
development of design criteria, design methods, structural concepts, and manufacturing processes. In addition to 3-D weaving
andbraiding, z-direction reinforcement can be achieved through in-process fiber insertion with processes such as z-spiking, stitch
ing, and short fiber additions to adhesives. Innovative applications of these technologies, combined with net shape curing pro-
cessesuch as resin transfer moldingT(R), electron beancure, diaphragm forming, fiber placement, and cocuring, will result
in the elimination of machined metal load fittings, fasteners, and reduction in weight at composite jintsearcraft. Vihg
applicationdor 3-D composites would be at the intersection of spars and ribs and in the radius area between spars/ribs and the
lower skin of a cocured wing assembly fuselage structure, 3-D composites eliminate the faadachined fittings and fasten
ersat concentrated load joints such as those at inlet duct, weapomgibayough, and fuel floor intersections with bulkheads/
frames.This paper is directed at design for manufacturing of 3-D composite structures to best exginittheal properties that
they exhibit.
Author
Aircraft Structues; Composite MaterialsComposite Structes; Curing; Fuselagesl.aminates;Resin Tfansfer Molding;Wings;
ThreeDimensional CompositeS§tructural Design

19970019669Aztex, Inc, Waltham, MA USA
Z-Fiber Technology and Poducts for Enhancing Composite Design
Freitas,G., Aztex, Inc., USA; Fusco,,TAztex, Inc., USA; Campbell,..TFosterMiller Associates, Inc., USA; Harris, J., Foster
Miller Associates, Inc., USA; RosenlgelS.,FosterMiller Associates, Inc., USA; Jan. 1997; 8p; In English; Also announced as
19970019652Copyright Waived; Avail: CASI; A02, Hardcopy; A03, microfiche

Z-Fiber(TM) technology uses small, solicklindrical pins to greatly enhance the performance of composite structures. These
pins,typically 0.25 to 0.50 mnn diametercan be used for many structural applications. Z-Fibers, either composite or metal, are
insertecthrough the thickness of a composite laminate to increase out-of-plane strength, damage resistance, and through thickness
thermalconductivity Z-Fiber is also used for structural joints and can be designed to be the structural network of the core material
in an extremely weight and cosfiefent sandwich structure. Z-Fib&chnology has been under development for over ten years.
The growth of this technology, originally developed by Foster-Miller Inc., has begun to move at a very accelerated rate under
AztexInc. during the past two years. Despite this extended development period, the revolutionary advances in the performance
of composite structures made possible by this technology are only now becoming fully apparent. When used at the conceptual
stageof aircraft design, when the overall structural arrangement is being formulated, Z-Fiber technology can completely change
thecurrent design approaches. This paper presents a general overview of Z-Fiber technology and products and focuses on the worl
to date to form structural joints. The paper demonstrates, even at this early stage of developmens, @apdislity to outper
form fasteners and significantly increase the static survivability of composites.
Author
Composite Structes; Aircraft Design;Thermal ConductivityStructural DesignSandwich Structes; Laminates

19970019689International Business Machines Cofpndicott, NY USA
IBM, Endicott second year annual eport. Executive summary Annual Report
GaynesM.A., International Business Machines Corp., USA; [1996]; 34p; In English; Limited Reproducilditite: than 20%
of this document may befatted by micriofiche quality
Contract(s)/Grant(s): DE-FC04-94AL-98817
ReportNo.(s): DOE/AL/98817-8-Pt.2; DE97-000847; No Copyrightaik Issuing Activity (Department of Engy (DOE)), mi
crofiche

PMSP(Polymer Metal Solvent Paste) material must be deposited on a five inch wafer with 100% bump survivajeThe tar
geometryis 0.010(double prime) diametand 0.004(doublprime) high with a flat surface. Accomplishments: The photobump
ing process has been refined to yield bumps that are 0.010 'in diameter and greater than 0.0035’ high. The surface is flat and bond
ing results in a strong bond with no air entrapment between the chip bump and card pad. Initial work with photobumping yielded
a bump surface that was concave. In photobumping, 0.004(double prime) thick photonesiges to create apertures. These
aperturesre filled with PMSP in two passes with a solvent drying process that occurs between the first and the second pass After
thefirst pass filling, solvent from the PM Siteracted with the photoresist and caused the top surface, at the circumference of
theapertureto shrink. On the second pass filling, this slightly depressed surface fills up with.RM: 88l this blooming because
thediameter of the bump is extended at the surface. When the photoresist is stripped, the thin surface extension of the-bump diame
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teris folded over on top of the bump. This fold created a ridge at the circumference of the bump that would make initial contact
with the cardsurface during bonding. The result was a high probability of air entrapment at the joint interface. The blooming prob
lemwas corrected by changing from an agueowsgemiaqueous photorcsist that was more solvent resistant. Flat surface bumps
are made with 100% yield on five inch wafers. Double layers of 0.002(double prime) photoresist are used to define the nearly
0.004(doublgorime) high bumps. Wk is in progress to use single layers of 0.003(dopbiae) and 0.004(double prime) pheto

resist. A single layer should eliminate perturbations from a straight side wall profile that exist near the interface of a double photo
resistlayup.
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19970019694Cornell Univ, Dept. of Materials Science and Engineering, Ithaca, NY USA
Atomic Mechanisms of Flow and Fractue at Metal-Ceramic Interfaces and their Role in the Design of Metal Matrix Com
posites Final Report 15 May 1993 - 14 May 1996
Raj, Rishi, Cornell Uniy USA; Nov 05, 1996; 25p; In English
Contract(s)/Grant(s): F49620-93-1-0228
Report No.(s): AD-A319998; AF-AFOSR-TR-0044-97; No Copyrightais CASI; A03, Hardcopy; AO1, microfiche

This report describes new and significant results that can be applied in the microstructure design for optimum mechanical
performanceof metal-ceramic composites and laminates. Therthaeze elements to these recommendations: (1) the design of
theatomic structure of metal-ceramic interfaces, (2) identification of the critical length scale in the two phase microstructure, and
(3) prediction of the microstructural conditions under whteh thermal conductivity of the composite becomes significantly in
fluencedby the thermal boundary resistarudénterfaces. In the first topic we show that the beneficfakebf titanium interlayers
at a copper/alumina interface is accomplished with only about one monolayer; with further increase in the titanium interlayer
thicknesshaving an insignificant &ct on the interfacial strength. In the second topic we show that the metal ligament size is the
key microstructural parameter in controlling the flow stress, the fracture stress and the fracture toughness of metal-ceramic com
posites.The metal ligament size is important because dislocation activity in the metal, which produces pile ups against the inter
face, is the critical event in flow and fracture of composites. In the third area we show that the interfacial thermal boundary
resistance plays a dominant role in the overall thermal conductivity of the composite when the microstructural scale becomes
smallerthan about 1 micro m.
DTIC
Metal Matrix CompositesEFractures (Materials)Laminates,Ceramic Matrix Composite®lastic DeformationStress Analysis;
AluminumAlloys; Copper Alloysfracture Stength

19970019933Sandia National LabsAlbuquerque, NM USA
Damage in unidirectional graphite/epoxy laminates containing a caular hole
Yang, Fan, Michigan Univ., USA; Chow, C. L., Michigan Univ., USA; Fang, H. Eliot, Sandia National Labs., USA; 1996; 9p;
In English; Mechanical Engineering Congress and Exhibition, 17-22 M®6, Atlanta, GA, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-96-2323C; CONF-9605-12; DE96-015190; No Copyrightyail: CASI; A02, Hardcopy; A01, micro
fiche
In this papera damage mechanics model is described for determining progressive damage processes in unidirectional graph
ite/epoxycomposite plates containing a central hole subjected-txif uniaxial tension. Thimelastic behavior of these compos
ite materials is attributed to the irreversible thermodynamics processes involvigy dissipation and sfiiess variation caused
by damage initiation and accumulation. The mechanical response of the composites is investigated by using a nonlinear finite
elementprocedure formulated with a set of damage coupled constitutive equations. Separatecdteriagee derived for fiber
failure and for matrix or fiber/matrix interaction failure in unidirectional composita@#ation of the damage model is achieved
by comparing the numerical prediction and experimental data obtained from a Moire interferometry technique. It has been found
thatfailure of the compaosite material near the hole retades the form of an extensive damage zone. The macrocrack initiates
at the material point ne#ine hole boundary with a high damage value and propagates along the direction of damage zone exten
sion.Preliminary results indicate that the proposed damage model ifeativef method of studyingrogressive failure behavior
of unidirectional composite laminates containing a circular hole and can be readily extended to examine the damage response of
compositestructures.
DOE
Graphite-EpoxyCompositesComposite Structes; Plates (Structural Membershjoles (Mechanics)Crack Initiation; Finite
ElementMethod;Crack Popagation;Damage Assessmehaminates
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19970020046NASA Lewis Research Centetleveland, OH USA
Probabilistic Micr omechanics and Macomechanics for Ceramic Matrix Composites
Murthy, Pappu L. N., NASA Lewis Research Centg8A; Mital, Subodh K., dledo Univ, USA; Shah, Ashwin R., NYMA, Inc.,
USA; Jun. 1997; 16p; In English
Contract(s)/Grant(s): NAS3-27186TRP 505-63-12
Report No.(s): NASA-TM-4766; NAS 1.15:4766; E-10485; No CopyrighgilACASI; A03, Hardcopy; A01, microfiche

The properties of ceramic matrix composites (C8)Gire known to display a considerable amount of scatter diagistions
in fiber/matrix properties, interphase properties, interphase bonding, amount of matrbamdidsany geometry- or fabrication-
relatedparameters, such as ply thickness and ply orientafiuis.paper summarizes preliminary studies in which formal prebabil
istic descriptions of the material-behavior- and fabrication-related parameters were incorporated into micromechanics and
macromechanics for CMC'’S. In this process two existing methodologies, namely CMC micromechanmiesramngechanics
analysisanda fast probability integration (FPI) technique are syiséically coupled to obtain the probabilistic composite behav
ior or response. Preliminary results in the forncwulative probability distributions and information on the probability sensitivi
tiesof the response to primitive variables for a unidirectional silzmbide/reaction-bonded silicon nitride (SIC/RBSN) CMC
arepresented. The cumulatigéstribution functions are computed for composite moduli, thermal expansiditieres$, thermal
conductivitiesand longitudinal tensile strength at room temperature. The variations in the constituent properties that directly af
fectthese composite properties are accounted for via assumed probabilistic distributions. Colldativesults show that the
presentechnique provides valuable information abih@ composite properties and sensitivity factors, which is useful to design
or test engineers. Furthermore, the present methodology is computationally ficgetehan a standard Monte-Carlo simulation
techniqueand the agreement between the two solutions is excellent, as shown via select examples.
Author
CeramicMatrix CompositesMicromechanicsFiber-Matrix Interfaces;Ply Orientation;Probability Theory;Fabrication; Ma-
trix Materials

19970020059NASA Lewis Research Cenjétleveland, OH USA
Two-Flux Green'’s Function Analysis for Transient Spectral Radiation in a Composite
Siegel,Robert NASA Lewis Researbt Cente, USA; Journd of Thermophysis and HeatTransfer Dec. 1996; Volume 10,
No. 4, pp. 681-688; h English
Report No.(s): NASA-TM-12841; NAS 1.15:12841; No Copyright; ¥ail: CASI; A02, Hardcopy; A01, microfiche

An analysis is developed for obtaining transient temperatures in a two-layer semitransparent composite with spectrally de
pendent properties. Each external boundary of the composite is subjected to radiation and convection. The two-flux radiative
transferequations are solved by deriving a Greduohction. This yields the local radiative heat source netdedmerically solve
thetransient engly equation. An advantage of the two-flux method is that isotropic scattering is included without @uigésk
ity. The layer refractive indices aredar than one. This produces internal reflections at the boundaries and the interfzale;
thereflections are assumedfdife. Spectral results using the Greduhctionmethod are verified by comparing with numerical
solutionsusing the exact radiative transfer equatioman3ient temperature distributions are given to illustrate freteff radia
tive heating on one side of a composite with external convective cooling. The protection of a material from incident radiation is
illustratedby adding scattering to the layer adjacent to the radiative source.
Author
RadiativeTransfer;Numerical AnalysisBoundaries]incident RadiationHeat Souces;Functional AnalysisConvective Heat
Transfer

19970020072Phillips Lab, Kirtland AFB, NM USA
Structural Composite Penetration Model DevelopmentFinal Report 20 Mar. 1995 - 6 Feb. 1996
Chen, Jinn-Kuen, Phillips Lab., USA; Allahdadi, Firooz A., Phillips Lab., USA; Oct. 1996; 55p; In English
Contract(s)/Grant(s): YAL-5-3063; AF Proj. 2402
Report No.(s): AD-A319784; PL-TR-96t40; No Copyright; &ail: CASI; A04, Hardcopy; A01, microfiche

The SmoothedParticle Hydrodynamics (SPH) technique in conjunction with the macromechanics concept for fiber compos
iteswas developed to simulate impact penetration of composite structures. to desaribéetiied behavior under high intensity
loadings, a three dimensional anisotropic plasticity model, an equation of state, and a failure criterion for unidirectional compos
iteswere proposed. Furthermore, to maintain material framefénelifce of the constitutive equations, the polar stress rate ap
proachwas employed in the stress and strain transformation underriaation. The above physics were incorporated into SPH.
Detailed penetration process and damage progression were simulated with graphite/epoxy composite laminates impacted by ¢
steelprojectile. The predicted impact response and damage patterns agree well qualitatively with the experimental results. This
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studyhas demonstrated that SPH can b e a robust and viable analytical tool for predicting response of fiber reinforced composite
structuressubjected to high velocity impact.
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19970020192NASA Lewis Research Centetleveland, OH USA
Kinetics of Cyclic Oxidation and Cracking and Finite ElementAnalysis of MA956 and Sapphie/MA956 Composite Sys
tem
Lee,Kang N., Cleveland State UnjWSA; Arya, \inod K., Akron Univ, USA; Halford, Gary R., NASA Lewis Research Center
USA,; Barrett, Charles A., NASA Lewis Research Centi8A; Metallugical and Materials Transactions A; Oct. 1996luhe
27A, pp. 3279-3291; In English
Report No.(s): NASA-TM-12757; NAS 1.15:12757; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, microfiche

Sapphire fibereinforced MA956 composites hoptomise for significant weight savings and increased high-temperature
structuralcapability as compared to unreinforc®t\956. As part of an overall assessment of the high-temperature characteristics
of this material system, cyclic oxidation behavior was studied at 1093 C and 1204 C. Ibiigilgets of coupons exhibited para
bolic oxidation kinetics. Latemonolithic MA956 exhibited spallation and a linear weight loss, whereas the composite showed
alinear weight gain without spallation.alght loss of the monolithic MA956 resulted from the linking of a multiplicity of random
ly oriented and closelgpaced surface cracks that facilitated ready spallation. by contrast, cracking of the canpadéadayer
wasnonintersecting and aligned nominally parallel with orientation of the subsurface reinforcing fibers. Oxidative lifetime
of monolithic MA956 was projected from the observed oxidation kinetics. Linear elastic, finite element continuum, and-microme
chanics analyses were performed on coupons of the monolithic and composite materials. Results of the analyses qualitatively
agreed well with the observed oxide cracking and spallation behavior of both the MA9%5®@ &apphire/MA956 composite
coupons.
Author
Oxidation; Cracking (Fracturing);Finite Element Methodziber CompositesCrack Popagation;Kinetics; Matrix Materials

19970020226Virginia Polytechnic Inst. and State Uniept. of Civil EngineeringBlacksbug, VA USA
A Survey of Reseath on the Behavior and Mechanical Poperties of Textile Composites
Suherman, Surjani,ikginia Polytechnic Inst. and State URiUSA; Jul. 1996; 29p; In English
Contract(s)/Grant(s): DAAH04-95-1-0175
ReportNo.(s): AD-A316952; CE/VPI-SB6/08; ARO-33421.3-EG; No Copyrightyail: CASI; A03, Hardcopy; A01, micro
fiche

Structuresupported by a framework of inflated toroidal and cylindrical tubes would have relatively low weigh¢ easy
to transport and erect. The tubes would be made of fabrics. Fabric composites have superior mechanical performahdgh such as
strengthand low weight. In recent years, the development of textile structural composites has increased thevestiddte
their behavior and ééctive properties. The propertiean be controlled by changing the parameters, e.qg., fiber orientation, fiber
andmatrix material properties, and fiber volume fraction. In this stadyrvey of the research on the behavior and mechanical
propertiesof textile composites of two common types, woven and braided, is preseatiedis\nvestigations, both analytical
andexperimental, are described. Elementary models, laminate theory navdktsymerical (finite element) models are included
in the review Some programs that have been developed to calculate the mecpaipeslies of textile composites, such as TEX
CAD and RBCAD, are discussed. The failure behavior of textile composites is also surveyed.
DTIC
Textiles;Composite Structes; Braided Composited)oven Compositedlathematical ModelsMechanical Poperties

19970020296SRI International CorpMenlo Park, CA USA
Deformation and Failure of Metal-Matrix Composites Under Dynamic LoadsFinal Report 1 Mar. 1992 - 31 Dec. 1995
Klopp, R. W., SRI International Corp., USA; Shockey, D. A., SRI International Corp., USA; Crocker, J. E., SRI International
Corp.,USA; Giovanola, J. H., SRI International Corp., USA; Dec. 22, 1996; 75p; In English
Contract(s)/Grant(s): F49620-92-C-0020; AF Proj. 2306
Report No.(s): AD-A320017; AFOSR-97-0022TR; No Copyrightaik CASI; A04, Hardcopy; AO1, microfiche

SRl International conducted a three-year program of experiments, microstrestamdhations, and analysis to determine
therate sensitivity of deformation and failure of metal-matrix composites (MMC) and to understand and model the role of inter
facesand constituents on dynamic failure. Silicon-carbide fiber reinforgedtal(R) 21S andiT15-3 matrices irthree heat treat
ment conditions were studied. The work included dynamic fiber pushout experiments to measure dynamic interface strength,
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notchedhree-point-beth experimens with acoustt emissian nsos © determire the gatic fractue resistanceand notchel one-point-
berd experimens b determire d/namicfractureresistanceMicrostructurbexaminatiors were performel on transvers and longitudi-
nal cross ections The natuie d interfa@ failure fiber failure and matrix failure wes establishedA key finding wes tha toughening
from fiber bridging is rot obtainel unde bendirg loadsIn bending fibers fail well in alvane d the aad tip and ae herely prevented
from bridg ing matrix cracks A two-dimensional fing demert modd of the mmposie was developel in which fibers matrix, and
interfacesn the \icinity of the rotch roat were nodeleal explicitly. The modd can be usel in parametestudies © investigag hhanges
in interfa@ and constituen propertiesand loadirg rate and hene asig in designirg MMCs having tailored combinatons of strength,
toughnessand, particularlygreater resistance to bend failure.
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19970020315lllinois Univ., Dept. of Materials Science and Engineeridgoana-Champaign, IL USA

Transformation Weakening of Ceramic Composite Interfacesinal Report 1 Apr. 1993 - 30 Mar1996

Kriven, Waltraud M., lllinois Univ, USA; Dec. 06, 1996; 71p; In English

Contract(s)/Grant(s): F49620-93-1-0227

Report No.(s): AD-A320605; AFOSR-TR-97-0064; No Copyrightais CASI; A04, Hardcopy; A01, microfiche
Phasetability and ransformatios in ome chos@ ceramic wes investigatd and verdnew transformatios in axide g/stems

wereidentified To quantitativey understad the @upling of mechanichshea sres b nucleation a ®nstrictive double hea teg was

devisedlt indicatel that a minimum debondiry shea grengh o 95 MPa wes reede to overcone the rucleation barrie for the proto

(orthorhombic}o dino (monoclinig transformatia in enstatie MgO.SiO3 and to gve lise b 'transformationlgplasticity in the poly-

crystallire eeramic For compariso with transformatio weakeningmonazie (LaPO4 and zenotine (YPO4) fiber coatings were gud-

ied. Fiber pushou measuremeatindicatel debondig hea drengtts d 110-120 MPa were requiral for LaPQt coatings versusos

MPafor YPO4 dependig on coatirg thicknessA four layer srong and damag lerar oxide laminae wes cevised basel on YPO4,

yttria gtabilized zrconia 3 Mol% Y203-ZrO3 and dumina (AI203), and having four point berd grengtts d 392 MPa and work of

fractureof approx 10 KJ/sg m Amorphos rmullite AI20.Si02 and YAG (Y3AI5012) fibers d tensike drengtts 60 and 24 GPa

respectivelywere llaborativey fabricatel and evaluated Transformatia weakeniig was cemonstratet & a Vable mechanis for

interphase debonding in oxide systems. YPO4 demonstrated chemical compatibility in air with YAG (Y3AI5012) and mullite

(3AI1203.Si02)up to emperature d 1600 C and 1500 C, respectively.
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19970020404National Aerospace Lablokyo, Japan
Friction, Wear and Electric Characteristics of Slip-ring Brush Materials for Space Applications, Part 2,Evaluation by
Slip-ring simulation tests
Suzuki,Mineo, National Aerospace Lab., Japanathabe, Mikio, National Aerospace Lab., Japan; Nishimura, Makoto, National
Aerospacd.ab., Japan; Nakagawa, Jun, National Aerospace Lab., Japart, 996y ISSN 0389-4010; 68p; In Japanese
Report No.(s): NAL-TR-1315; No Copyrightyail: CASI; A04, Hardcopy; A01, microfiche

Wearand dectric characteristis d hot pressd Ag-MoS2-NbS2 composits were evaluatel in a \vacuum environmen in arder
to find the gotimum brush materid of a dip ring for pae gplications The wmposie brush was mbbeal againg a oin dlver ring o
adlver ring, mulating a rush/rirg contad of a dip-ring. Frst, the dfect of the entactiry load was evaluatel unde an dectric current
of 1 A and a diding eal o 75 mm/s The loads estel were Q2 N, 0.6 N and 1 N The increae in load result@ in lower dectrical
contactresistane and noise and less wear Bette contad betwee the brush and the ing £emedo be responsita for the gpod perfor-
manceAs the scortl gep o the gudy, Ag-MoS2-NbS2 composits with dfferert contens d MoS2 and NbS& were evaluateduinder
a load of 1 N and an electric current of from 1 A to 20 A. The best performance was obtained with an
85wt%Ag+12.5wt%MoS2+2.5wt%NbSe@mposie lrush and a dlver ring unde both low-curren (1A) and high-curreit (20A) con-
ditions. Electricd contad resistancedectricd noise and temperatur and wea of the lrush becane extremey high & te dectric cur-
rentdensily increasedHowever increasig the mntad pressue d the brush was fourd to ke ety efective in lowerirg the dectrical
contactresistane and noise & high aurrert densiy conditions A high dectric aurrert densiy of 800 A/sg am, with good dectricd and
wearresistane performancewas ahieveal & a @ntad pressue d 9 N/sg an. Fnally, the performane in nitrogen gas wes examined
becausground test d a dip-ring for spae e ae arried aut in ntrogen gas The composie brush material developed in this study
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is a promising candidate for a high poy&mall-sized, lightweight and long-lived slip-ring for future use in the space program
to accommodate the increased power requirements.

Author (revised)

Friction; Wear ResistanceElectrical ResistanceBrushesMolybdenum DisulfidesComposite Materials
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INORGANIC AND PHYSICAL CHEMISTRY

Includes chemical analysis, e.g., chromatography, combustion theory; electrochemistry, and photochemistry. For related information
see also 77 Thermodynamics and Statistical Physics.

19970019299Geogia Univ, Athens, GA USA
Environmental Effects on High Energy Density MaterialsFinal Report 1 Sep. 1993 - 31 Aug. 1996
SchaeferHenry F, Ill, Geogia Univ, USA; Oct. 10, 1996; 6p; In English
Contract(s)/Grant(s): F49620-93-1-0529; AF Proj. 2303
Report No.(s): AD-A317199; AFOSR-TR-96-05INo Copyright; Aail: CASI; A02, Hardcopy; A01, microfiche
The object of this research is to characterize, using ab initio quantum mechanical methods, the stabilizing or destabilizing
effectsof hydrogen and/or oxygen matrices on proposed higlygmensity molecular (HEDM) systems. In addition, the urimo
lecularfragmentation reactions of e HEDM species such as N20 will be studied via density functional methods.
DTIC
Quantum ChemistryEnvironment EffectsChemical Reactiongzragmentation;Molecules;Stabilization;Hydrogen; Oxygen

19970019306Argonne National LablL USA
Chemical decomposition by normalization of millimeterwave spectra
Gopalan, K., Purdue Univ., USA; Gopalsami, N., Argonne National Lab., USA; [1996]; 7p; In English; IEEE Instrumentation
andMeasurementdchnology Conference, 4 - 6 Jun. 1996, Brussels, Belgium
Contract(s)/Grant(s): Y81109-ENG-38
ReportNo.(s): ANL/ET/CP-91028; CONF-9606271-1; DE96-015070; No CopyrigiajlACASI; A02, Hardcopy; AO1, micro
fiche

Thesharp, distinct absorption spectra of chemicals afpl@ssures in the mm wave range become broadened at high pres
sures, so that detecting and quantifyindedént chemicals at high pressures beconfeedif. This paper proposes a method of
decompositiorbased on the low pressure spectra. Normalized low pressure spectral amplitudes are used as features to train a neu
ral network. The network is tested using the peak spectra obtained for an unknown piineichls at high pressure. Initial
testsconducted on simulated and experimental spectra of selected chemicals show that the decomposition results of the proposec
methodare dependent on tld®minance of the chemicals in the mixture - a characteristic common to conventional methods of
decomposition.
DOE
AbsorptionSpectra,;DecompositionNormalizing (Heat fleatment);Organic Compoundsibsorption Speabscopy;Detection;
Millimeter Waves;Plumes

19970019313Lawrence Livermore National LalDept. of Chemistry and Materials Sciencerermore, CA USA
Capacitive Deionization of NH4ClO4 Solutions with Carbon Aeogel Electrodes Final Report Oct. 1994 - Jun. 1995
McSweeney, Kevin T., Lawrence Livermore National Lab., USA; Morris, Dave, Lawrence Livermore National Lab., USA,;
Rettle,Bob, Lawrence Livermore National Lab., USA; Kell8tephen E., Lawrence Livermore National Lab., USA; Aly.
1996;58p; In English
Contract(s)/Grant(s): W405-eng-48
Report No.(s): AD-A318501; AL/EQ-TR-1995-0038; No Copyrightat CASI; A04, Hardcopy; AO1, microfiche

A process for the capacitive deionization of water with a sthclrbon aerogel electrodes has been developed by Lawrence
LivermoreNational LaboratoryUnlike ion exchange, one of the more conventional deionization processes, no chemicals are re
quired for regeneration of the system. Electricity is used insteatdrWith various anions amations is pumped through the
electrochemicatell. After polarization, ions are electrostatically removed from the water and held in the electric double layers
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formedat the surfaces of electrodes. The water leavingehés purified, as desired. Thdesdts of cell voltage and cycling on
the electrosorption capacities for NH4CIO4 and NaCl have been investigated and are reported here.
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19970019320New Mexico Univ, Center for Micro-Engineered Materiglslbuquerque, NM USA
Hydrolysis and Condensation of Th(IV) Alkoxide Compounds: The Control of Structural Evolution Final Report 15 Apt
1993- 14 Apr 1996
Hampden-Smith, M. J., New Mexico UniWJSA; Jun. 1996; 7p; In English
Contract(s)/Grant(s): F49620-93-1-0197; AF Proj. 2303
Report No.(s): AD-A318484; AFOSR-96-0552TR; No Copyrightaik CASI; A02, Hardcopy; A01, microfiche

We have studied ester elimination in a numbemodel systems to determine the criteria which promote or inhibit such reac
tions. The model systems generally involve metal centers which possessablM&nuclei such as 29S19, 117Sn and 207Pb.
In these systems, we have conducted a number of 170 labeling experiments which reveal that ester elimination is probably an
associativerocess that requires electropositive metal alkoxide centers, accessible coordination sites at the metal centers, dangling
carboxylatdigands and which is promoted by noncoordinating solvents and inhibited by coordinating solvents. In a heterobime
tallic systems, the reaction between Sn(O-t-Bu)4 and Pb(OAc)4 results in formation of a metal oxo cluster in the presence of tolu
ene. These metal oxo clusters retain their structure in solution as determined by multinuclear NMR, spectroscopy for
PbSn20(0O-t-Bu)4(OAc)4As aresult of this understanding gained from these model reactions, we are now in a position to investi
gatethe formation of metal oxide materials using these clusters.
DTIC
Alkoxides;Esters;Hydrolysis; Tin CompoundsCondensationMetal ClustersQOrganometallic Compounds

19970019323State Univof New York, Dept. of ChemistryBuffalo, NY USA
Main Group Compounds as Amphoteric Ligands to Transition Metals. Synthesis and Molecular Structure of Cr(CO)5
PPh2CH2Ga(CH2CMe3)2. NMe3
BeachleyO. T, Jr, State Univof New York, USA; Banks, Michael A., State Uniof New York, USA; Kopasz, John FState
Univ. of New York, USA; Rogers, Robin D., State Unof New York, USA; Jul. 10, 1996; 26p; In English
Contract(s)/Grant(s): N00014-96-1-0483
Report No.(s): AD-A317459; TR-45; No Copyrightydil: CASI; A03, Hardcopy; A01, microfiche

Thereactivities d the goup 13 compoundsR2ZMCH2PPR and RRMPPh2 as anphotert ligandsto transition metak have keen
investigatedThe ligands RRMCH2PPR (R = CH2CMe3 CH2SiMe3 M = Ga, In) reactd readily with Gr(CO)5SNMe in benzene
solutionto form Gr(CO)5PPh2CH2MR2-NMe2wherea for ligands d the ype RRMPPI2 (R = CH2CMe3 CH2SiMe3 M = Al, Ga,
In), only the two aluminum compousniend (Me3CCH2)2GaPPh2 formed isolable products of the @GfCO)5PPh2MR2-NMe3.
However,the callium and indium ligand with trimethylsilylmethylsubstituers (Me3SiCH2)2MPP reactel with NEt4MT(CO)5CI
(MT = Cr, Mo, W) to form producs d the type NEt4MT(CO)5PPh2MR2CIAIl new compound were characterize by their physical
propertiesC and H analysesand 1H and 31P NMR and IR goectraproperties The identity of NEt4Cr(CO)5PPh2In(CH2SiMe3)2Cl
was further confirmed by the subsequent identification of products from reactions with anhydrous HCI and with Mel. In addition,
Cr(CO)5PPh2CH2Ga(CH2CMe3)2.NMe&s characterized by an X-ray structural study
DTIC
Transition Metals;Molecular Structue; Chromium Compounds

19970019328Army Cold Regions Research and Engineering Lldanover NH USA
Sampling Trace-Level Organics with Polymeric Tibings
Parker,Louise V, Army Cold Regions Research and Engineering Lab., USA; Ramhegnas A., Science aneédhnology Corp.,
USA,; Oct. 1996; 37p; In English
ReportNo.(s): AD-A319954; CRREL-SR-96-3; SFIM-AEC-EIR-95072; No CopyrightAvail: CASI; A03, Hardcopy; A01,
microfiche

There is concern whether tubings used to sample groundwater can affect contaminant concentrations. Tubings might sorb
contaminantsthereby giving falsely low values, tirey might leach contaminants, thereby giving falsely high values. There also
is concern that a tubing used previously in a well with high concentrations of contaminants might subsequently desoerb contami
nantsinto samples taken from other wells if decontaminaisansuficient. Our review of the literature indicated that these con
cernsare valid, although a comprehensive study of this subject does not exist. In our laboratoryestadied for sorption of
asuite of oganic solutes by 2polymeric tubings under static conditions. Seven of these tubings were flexible and the others were
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rigid. We found that among the rigid tubings tested, the three fluoropolymers (fluorinated ethylene propylenegPHREd
polyethyleneand polyvinylidene fluoride (PVDRyere the least sorptive tubings. Howgeren these tubings readily sorbed
someof the analytes. Among the flexible tubings tested, a fluoroelastomer tubing and a tubing made of a copolymer of vinylidene
fluoride and hexafluoropropylene (PVDF-HFP) were the least sorptieeal®s found that several of the 20 tubings appeared to
leachconstituents into the test solutioneWere unable to detect any evidence that constituents leached from the polyethylene
tubings,the rigid fluoropolymer tubings, and one of the plasticized polypropylene tubings. Cymentlye conducting studies

to see whether thefetts we observed in this study increase, decrease, or remain the same under dynamic conditions.

DTIC

Ground Véter; Pipes (Tibes);ContaminantsSorption;Fluoropolymers;,Copolymers

19970019332Edgewood Research Development and Engineering Caterdeen Proving Ground, MD USA
Interaction of VX-, G-, and HD-Simulants with Self-Decontaminating Sorbents: A Solid-State MAS NMR StudyFinal
Report Dec. 1995 - Jun. 1996
Wagner, Geaje W, Geo-Centers, Inc., USA; Bartram, Phillip,\2dgewood Research Development and Engineering Center
USA; Nov. 1996; 25p; In English
Contract(s)/Grant(s): DAAM01-94-C-0047
Report No.(s): AD-A318809; ERDEC-TR-375; No Copyrighta#i: CASI; A03, Hardcopy; AO1, microfiche

P and C MAS NMR weraised to follow the reactions of simulants for VX (DEPPT), HD (CEPS*), and G agents (DFP) on
commercial aluminas, XE-555 and a polydivinylbenzene impregnated with polyethylenimine, polyethylene gylcol, and sodium
hydroxide (DVB-PNP). The several aluminas examined showed comparable DEPPT reabigvalumina hydration state af
fectedDEPPT and CEPS* reactivitfhe DVB-PNP prepared with MeOH, rattikan H20, was much more reactive towards
DEPPTand DFPReactions of DEPPT and DFP with DVB-PNP (MeOH) were too fast to measure (t(sub 1/2) less than 5 min).
For DFP applied to XE-555, competing reaction and micropore-adsorption processes were observed.
DTIC
Reactivity;Nuclear Magnetic ResonancBorbentsHumidity; Aluminum OxidesPolyethylenes

19970019394Centro de Investigaciones Egeticas Metrologia de Radiaciones lonizantd$adrid (Spain). Madrid, Spain
Electrodeposition of Radium Electrodeposicion del Radio
CrespoM. T., Centro de Investigaciones Egeticas, Spain; Jimenez, A. S., Centro de Investigacionegdfivals, Spain; 1996;
15p;In Spanish
ReportNo.(s): CIEMAI-800; DE97-703827; INIS-ES-9600172; No Copyrighitaik CASI; A03, Hardcopy; A01, microfiche

A study of diferent electrodeposition methods of radium for its measurement by alpha-spectrometry is presented. The recom
mendedbrocedure uses an agueous solution of ammonium oxalate and nitric acid in the presence of microgram amounts of plati
numas electrolyte.
DOE
ElectrodepositionAmmonium Compoundsiitric Acid; Oxalates;Platinum; Radium

19970019400Lawrence Livermore National Lali.ivermore, CA USA
Liquid filtration simulation
Corey, I., Lawrence Livermore National Lab., USA; Bergman, W., Lawrence Livermore National Lab., USA; Jun. 1996; 21p;
In English
Contract(s)/Grant(s): W405-ENG-48
Report No.(s): UCRL-ID-124336; DE96-050513; No Copyrightals CASI; A03, Hardcopy; A01, microfiche

We have a developed a computer code that simulates 3-D filtration of suspended particles in fluids in realistic filter structures.
This code, being the most advanced filtration simulation package developed to date, provideendLDDE with new capabili
tiesto address problems in cleaning liquid wastes, metliddicleaning, and recycling liquids. The code is an integrated system
of commercially available and LLNL-developed software; the most critical are the computational fluid dynamics (CFD) solver
andthe particle transport program. For BED solver, we used a commercial package based on Mgtelees equations and a
LLNL-developedpackage based on Boltzman-lattice gas equations. For the particle transport pregdaveloped a cod based
onthe 3-D Langevin equation of motion and thev@ltheory of electrical interactions. A number of additional supporting-pack
ageswere purchased or developed to integrate the simulation tasks and to provide visualization output.
DOE
Computer Pograms;Computerized Simulatiofiltration; Liquid Wastes;Equations of MotionRecycling
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199700194 10Forschungszentrum Karlsruhe G.m.h Idst. fuer Radiochemj&arlsruhe, Germany
Practical surface analysis. Contributions to a workshop at the Karlsruhe Reseeln Centre onNovember 9-1, 1994 Prak-
tische Oberflaechenanalytik. Beitraege zu einenovkKshop im Forschungszentrum Karlsruhe vom 91-INovember 1994
Goschnick, J., Editor, Forschungszentrum Karlsruhe G.m.b.H., Germany; Schuricht, J., Editor, Forschungszentrum Karlsruhe
G.m.b.H., Germany; Dec. 1995; ISSN 0947-8620; 206p; In German; Practical Surface Analysis Workshop, 9 - 11 Nov. 1994,
Karlsruhe,Germany
ReportNo.(s): FZKA-5691; CONF-9411317-; DE96-770575; No Copyrightyail: CASI; A10, HardcopyA03, microfiche; US
SalesOnly; US Sales Only

This volume contains 22 lectures which were given at tbekéhop 'Practicaburface Analysis’ at the College foedhnolo-
gy and the Environment of the Karlsruhe Research Centre. The subjects were: SIMS for detecting the depth distribution; measur
ing the thickness of layers with SNMS; surface and depth profile analysis of ceramic powders; analysis of aerosol particles
resolvedaccording to depth with SNMS and SIMS; individpatticle analysis of atmospheric microparticles; determining the
origin of the emission of fine dust; the analysis of smoke particles in dense smokedmrast soil analysis of historic waste
dumps;surface analysis of semiconductor structures (SIMS); depth profile measuremgtass after anodic bonding with eop
per; principles of photo-electron spectroscopy and AES; the use of the surface analysis processes AES, XPS and SIMS in material
testing;analysis of ionic glasses for electro-chemical microsensors; analysis of CVD layers for gas sensors; characterisation of
wool with surface modified by corona dischar corrosion on metals; atmospheric damage to metal surfaces and passivation of
steelin aggressive media; electron microscope processes in material testing; quantitative X-ray micro-analysis of PVC layers for
microsystentechnique; photo-thermal analysis of metal surfaces after atmospheric corrosion; the application of the seanning mi
croscopdo biological material.
DOE
ConferencesAerosols;Metal SurfacesMicroanalysis;Microparticles;Gas DetectorsPowder (Particles)X Ray Spectrscopy

19970019495Joint Inst. for Nuclear Researddubna, USSR
The use of physical methods for elemental analysid ecological samplesispol’zovanie fizicheskikh metodov dlya ehlement
nogoanaliza ehkologicheskikh obraztsov
KudryashovV. |., Leningrad State UnivUSSR; Zhuravleva, E. L., Joint Inst. for Nuclear Research, USSR; M@&sl@v, Joint
Inst. for Nuclear Research, USSR; 1996p1in Russian
Report No.(s): JINR-18-96-161; DE97-605643; No CopyrighfgiA Issuing Activity (Department of Engy (DOE)), micro-
fiche

The possibility of the application of difference X-ray and instrumental activation methods elemental analysis of rock ice,
snow,water soil and other natural samples was investigated. The content of some elements in ice samples from the glaciers of
the Pamirs-Alaj mountain system for period 1973-1984 years has been determined. The recommendations for the choice of analy
sismethods with the aim of the environmental control have been given.
DOE
Ecology;Neuton Activation AnalysisX Rays;Fluorescence

1997001954 1Drexel Univ, Dept. of Mechanical EngineerinBhiladelphia, R USA
Developmentof a Reduced Chemical Kinetic Model for Pediction of Preignition Reactivity and Autoignition of Primary
ReferenceFuels
Li, Houliang, Drexel Uniy USA; Miller, David L., DrexelUniv., USA; CernanskyNicholas B Drexel Univ, USA; Jul. 23, 1996;
19p;In English
Contract(s)/Grant(s): DAAH04-93-G-0042
Report No.(s): AD-A317165; ARO-30782-8-EG; No Copyrightaik CASI; A03, Hardcopy; A01, microfiche

A reduced chemical kinetic model has bdemeloped for the prediction of major oxidation behavior of Primary Reference
Fuels(PRF5) in a motored engine, including ignition delay preignition heat release, fuel consumption, CO formation and produc
tion of other species classes. This model consists of 29 reactions with 20 active species and was tuned to be applicable for the nee
PRF’s,87 PRF and 63 PRENd at various engine conditions. At the motored engine condition where detailed species data were
generatedthe model reproduces the ignition delay and the preignition heat release quite well (to within 15%). Fuel consumption
and CO formation predictions differed from experiments by at most 25% for all of the four fuels. Predictions for other species
classegienerallyagreed with experiments. As inlet temperature was varied, the experimentally observed Neggismfilire
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Coefficient(NTC) behavior of iso-octane and 87 PRF was reproduced by the model. In addition, the lower reactivity of 87 PRF
ata lowercompression ratio was also predicted, indicating that the model can account ftedtseoéfpressure or ctye density

DTIC

ChemicalReactionsPynamic ModelsReaction Kinetics

19970019548Arkansas Uniy Fayetteville, AR USA

Photothermal Investigations of GaAs-Based Materials and Quantum-\ll Structures Final Report

Gupta,R., Arkansas Uniy USA; Was, R., Arkansas UniMUSA; Ang, S., Arkansas UnjMJSA; Brown, WD., Arkansas Uniy

USA; Aug. 02, 1996; 22p; In English

Contract(s)/Grant(s): F49620-92-J-0381; AF Proj. 2305

Report No.(s): AD-A316435; AFOSR-TR-96-0499; No Copyrightails CASI; A03, Hardcopy; A01, microfiche
Photothermatieflection spectroscopy has been appie@aAs samples with the ultimate goal of measuring the optoelectro

nic and thermal transport properties of GaAs based multiple quantum wells by this technique. Theoretical models have-been devel

opedas well as experimental investigations have been carried out. Both pulsed as well as cw (modulated) excitdtess have

considered.

DTIC

Gallium ArsenidesQuantum WlIs; Continuous RadiationThermodynamic Pperties;Transport Poperties

19970019552Florida Univ, Dept. of ChemistryGainesville, FL USA
Transition Metal Complex Superconductors by Electiocrystallization: Nonmetallic and Bimetallic Chalcogen-Rich, Ex
tensively Conjugated and Planar Complexes for Highly Electrically Conducting Materials Final Report 1 Jun. 1993 - 31
May 1996
Reynolds, John R., Florida UniWJSA; Sep. 23, 1996; 19p; In English
Contract(s)/Grant(s): F49620-93-1-0322; AF Proj. 3484
Report No.(s): AD-A317220; AFOSR-TR-96-0517; No Copyrightails CASI; A03, Hardcopy; A01, microfiche

A series of monometallic and bimetallic transition metal complexes have been synthesized for incorporation into highly con
ductiveand potentially superconductive materials. Studies of Ni(dmit)2C(+)(x), as a function of cation C(+) tym|ovec
elucidation of the effect of structure on electronic properties. A new class of bimet¢tlfid HioOxalate (TD) bridged com-
pounds were discovered that form new synthetic conductors. For example, the reaction of (Bu4N)2(tto(Ni(dmit)2) with
(TTF)3(BF4)2led to a material with a conductivity of 0.4 S/cm. A full study of seven new bimetallic, and one new tetrametallic,
complexhas been carried out with single crystal X-ray structures determined.
DTIC
Transition Metals;Bimetals;Cations

19970019556Centro de Isotope$iavana, Cuba
Radioiodination of the protein complex of the A-MENGOC-BC vaccine Yodacion del complejo proteic)oA*MENGOC-
BC
CasoR., Centrade Isotopos, Cuba; Lastre, M., Centro de Investigacion Produccicscdeds y Sueros, Cuba; Alvarez, L., nsti
tuto Superior de Ciencia yeEnologia NucleaiCuba; 1996; 9p; In Spanish
ReportNo.(s): CIEN-R-43-96; DE97-603940; No Copyright;a#l: CASI; A02, Hardcopy; A01, microfiche; US Sales Only; US
SalesOnly

In this work was made the labelling of the protein complex of the vad®iHdEMGOC-BC with 1-125 in order to study
its immunological responses. These proteins were in both forms: dissolved and conjugated with polisabar@igyadup. There
wereused three methods of iodination: chloramine-T iodogen and lactoperoxides@Nd out that dissolved proteins can be
iodinatedusing these methods with 0,1 mCi of I-125, and the obtained specific activities were similar
DOE
Proteins;Vaccines;immunology

19970019573Case Wstern Reserve Unj\Dept. of Natural Sciences and Engineeri@tgveland, OH USA

Processing and Poperties of Tough Silicides

LewandowskiJohn J., Case &gtern Reserve Unj\JSA; Aikin, Robert M., Jr Case Wstern Reserve UnjWUSA; May 1996;
62p;In English

Contract(s)/Grant(s): F49620-93-1-0092

Report No.(s): AD-A320473; AFOSR-TR-97-0043; No Copyrightaifi CASI; A04, Hardcopy; A01, microfiche
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The processing and properties of tough silicides have been investigated. Vacuum hot pressing was utilized to produce
Nb5Si3/Nblaminates, while the fracture toughness ofléminates was evaluated with the use of a deformation stage situated
insideof a SEM. The interface strength in such laminates was systematically varied as was the thickness of the Nb layer in order
to determine the &cts of such changes on thacture behavior and toughness of such laminates. Téd<bf changes in test
temperature on the above were also determined. Complementary experiments were conducted on in-situ composites where R
curvebehavior was obtaineth addition, the décts of changes in grain size, test temperature, and alloy content, on the cleavage
fracturestress and thizacture toughness were determined. The results of these experiments were used to rationalize the fracture
behaviorof the laminates and in-situ composites.

DTIC
Silicides;Hot Pressing;Niobium Compounddg;racture Stength;Laminates

19970019614Materials Research SocieBittsbugh, FA USA
Gallium Nitride and Related Materials, Volume 395 Final Report 25 Sep. 1995 - 28 Sep. 1996
PachavisRobert H., Materials Research SociélpA; Ponce, FA., Editor, XeroxPalo Alto Research CentétSA; Dupuis, R.
D., Editor, Texas Univ., USA; Nakamura, S., Editor, Nichia Chemical Industries Ltd., Japan; Edmond, J. A., Editor, Cree Re-
search]nc., USA; Sep. 1996; 949p; In English, 27 Ne% Dec. 1995, Boston, MA, USA
Contract(s)/Grant(s): DAAH04-95-1-0646
ReportNo.(s): AD-A317312; ARO-35016.2-MS-CFel/395; No Copyright; Aail: Issuing Activity (Defensedchnical Infor
mationCenter (DTIC)), microfiche

Thecurrent excitement in the scientific community about the 111-V nitrides was reflected in this First International Sympo
sium on Gallium Nitride and Related Materials (ISGN-1). The symposium consisted of nine half-day oral sessions (25 invited
and54 contributed talks) and four poster Sessiofi8 (fresentations). The attendance was very high for all sessions, with an esti
matedpeak of oveb50 attendees at one of the sessions. The symposium reflectedéhentaunt of work that has taken place
since the field exploded about two years ago with the announcement of commercial blue light emitting devices. The invited talk
programwas designed to give a thorough review of the state of the art in the field. gda@lanber of contributions, in the form
of talks and poster presentations, showed much progress in understanding IlI-V nitrides, and in the production of optoelectronic
devicesbased on these materials. These proceedings represent the current state of understanding in the field, reflecting about 75%
of the work presented at the symposium.
DTIC
Gallium Nitrides;Optoelectonic DevicesConferences

19970019626Army Research LapAberdeen Proving Ground, MD USA
Investigation of Possible Decomposition of Alternative Fe-Extinguishing Agents Discharged Though a \ehicle Person
nel Heater Final Report Jun. 1995 - Jan. 1996
McNesby,Kevin L., Army Research Lab., USA; Modiano, Steven H., Army Research Lab., USA; Marsh, Paul,eStrapd
EvaluationCommand, USA; Bolt, \illiam, Army Test and Evaluation Command, USA; Herud, Craig, Armest Bind Evaluation
CommandUSA,; Oct. 1996; 49p; In English
Contract(s)/Grant(s): DA Proj. 1L1-602-AH-43
Report No.(s): AD-A31681; ARL-TR-1207; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, microfiche

Fouriertransform infrared (FIR) spectroscopy was used to monitor the possible thermal decomposition of alternative fire-
extinguishingagents dischged through a vehicle personnel heatéie agent was introduced into the heater air induction pen
andflowed across the heat exchanger manifold. Gas samples were removed from the hot air output duct extension of the heatel
via stainless steel tubing and flowed through a Jgath-length multipass optical gas cell placed in the sample beam oflBn PT
spectrometer. Five fire-extinguishing agents, CF3Br (trade name, Halon 1301), C3F7H (FM-200), C3F6H2 (FE-36), C2F5H
(FE-25),and CF3H (FE-13), were tested for two manifold temperatures of 380 and 480-510 deg C. No agent decomposition or
combustiorgas products could be detected for any of the agents tested under these temperature conditions. The agent decomposi
tion products of interest were HABr, CO, CF3H, C2H2, CH4, C2H4, and CF20.
DTIC
Fire ExtinguishersCombustion Ryducts;High Temperatue Air; Heat Exchangers

19970019700Army Research LapAberdeen Proving Ground, MD USA

Temperature Dependent Micowave Absorption in Selected Nitrates and NitritesFinal Report Jan. 1993 - Sep. 1995
Cornelison, Steven G., Army Research Lab., USA; Gauss, Arthur, Jr., Army Research Lab., USA; Krane, J., Nebraska Univ.,
USA; Hardy J. R., Nebraska UniMUSA; Aug. 1996; 30p; In English
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Contract(s)/Grant(s): DA Proj, 1L1-602-AH-43
Report No.(s): AD-A317746; ARL-TR4T79; No Copyright; &ail: CASI; A03, Hardcopy; A01, microfiche

Moleculardynamics studies performed at the UniversitiNebraska have predicted that microwave activity should be pres
entin some ionic molecular crystals and that significant dielectric losses may occur at or near order/disorder transitien tempera
tures. Temperature-dependent centimeter reflection studies at frequencies from 2 to 20 GHz were performed at the U.S. Army
Researctiaboratory (ARL) on powdered samples of potassium nitrate, potassium nitrite, sodium nitrate, and sodium nitrite. The
measurementsyhich show significant dielectric losses in some cases, are compared to calcbisethen a Debye relaxation
model.Losses observed in the salts containing nitrite ions are expected to be due to the presence of permanent dipole moment:
thatare excited to hopping modes as the temperature is raised. Losses observed in potassium nitrate are expected to be due to tl
developmenbf 'induced’ dipole moments as the material nears its order/disorder transition temperature of 128 deg C.
DTIC
Microwave AbsorptionMolecular DynamicsTransition Bmperature

19970019728Geogia Univ, Dept. of ChemistryAthens, GA USA
Electrochemical Formation of CdSe Monolayers on the Low Index Planes of At Jun. 1995 - 15 Oct. 1996
Lister, T. E., Geogia Univ, USA; Colletti, L. B, Geogia Univ, USA; StickneyJ. L., Geagia Univ, USA; Oct. 15, 1996; 36p;
In English
Contract(s)/Grant(s): N0O0014-19-J-1919
Report No.(s): AD-A317313; GU-TR-26; No Copyrightyall: CASI; A03, Hardcopy; A01, microfiche

Theelectrochemical analog of atomic layer epitaxy (ALE) is being studied. ALE is a method for growing thin films of materi
als using aycle of surface limited reactions. The surface limited reactions control the deposition by limited the growth te an atom
ic layer at a time. In electrochemisteysurface limited deposition is generally referred to as tpatential deposition (UPD),
andUPD is used to form the atomic layers in electrochemical ALE (ECALE). The work presented here is an atomic level study
of the deposition of the first few monolayers of CdSe via ECALE: by the alternated UPD of atomic layers of Se and Cd on the
low index planes of Au. UPD of Se resulted in the formatioordéred structures on each of the low index planes of Au,-as ob
servedby low enegy electron difraction (LEED) and scanning microscopy (STM). The subsequent UPD &s0tled in CdSe
depositavhich exhibited 1:1 stiochiometrgs determined by coulometry and Auger electron spectroscopy (AES). The following
LEED patterns were observed for the CdSe monolayers:1Aj(4quare root of 7 times square root of 7)RI9.1deg2, )(2
X 3), Au(110)(2 X 3), and the Au(100)(square root of 2 times square of 2)R45 deg. Similar LEED patterns were observed on each
surfacefor deposits formed using up to three ECALE cycles.
DTIC
CadmiumSelenidesAtomic Layer EpitaxyAuger Spectiscopy;Electochemistry;Surface Reaction§hin Films;Electrode-
position; Electron Spectscopy

19970019757California Inst. of €ch, Pasadena, CA USA
Living Catalysts for Cyclohexadiene PolymerizationFinal Report 1 Jun. 1995 - 31 May 1996
Grubbs, Robert H., California Inst. oédh., USA; Jul. 31, 1996; 4p; In English
Contract(s)/Grant(s): F49620-92-J-0483
Report No.(s): AD-A317606; AFOSR-TR-96-0535; No Copyrightais CASI; A01, Hardcopy; A01, microfiche

Rhenium Oxovinylalkylidene Complex (ROMP) polymerization has become an important method for the preparation of
polyphenylenevinyleneand polynaphthylenevinylene. The new route allows the band gap and processing properties of the poly
mersto be varied by the use of side chains and functional groups. These materials are being used to fabricate electoluminescen
deviceswith tunable colors. New techniques have been developed for the synthesis of the starting barrelenes and benzobarrelenes
The synthesis starts from the ICI diol system that was used in the preparation of polyparaphenylene. A kegldedlogsrents
is the availability of well defined catalystSonsiderable &rt has been devoted to the design and synthesis of new complexes
thatwill catalyze the ROMP polymerization reaction and to develop new procedures which will conimall¢eailar weight and
livingnessof those systems knowhe students involved in this work have gained experience in pokynthresis, catalyst devel
opmentand the fabrication of devices.
DTIC
Cyclic Compoundsyinyl Radical
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19970019876Centro de Estudios Aplicados al Desarrollo NugleartHabana, Cuba
Determination of selenium in Ni + Co concentrates applying epithermal neubn activation analysis Determinacion de sele
nio en muestras de concentrados de niquel mas cobalto empleando el analisis por activacion con neutrones epitermicos
CapoteRodriguez, G., Centro de Estudios Aplicados al Desarrollo Nu€edra; Perez Sayaz, G., Centro de Estudios Aplicados
al Desarrollo NuclearCuba; Hernandez Rivero, A., Centro de Isotopos, Cuba; Moreno Bermudez, J., Centro de Gobapos,
RibeiroGuevara, S., Comision Nacional de Eji@rAtomica, Agentina; Arribere, M.A., Comision Nacional de EgiarAtomica,
Argentina;Molina Insfran, J., Universidad Nacional de Asuncion, Paraguay; 19p6|riSpanish
ReportNo.(s): CIEN-R-41-96; DE97-601004; No Copyrightjal: CASI; A03, Hardcopy; A01, microfiche; US Sales Only; US
SalesOnly

Concentratiorof Se in Ni + Co concentrates obtained in nickel industry has to be determined as that is a quality control re
guirementfor its commercialization. At present, analysis of Se, specially at a minor and trace levels is relatively complicated and
destructive procedures are frequently required. In this work determination of Se by epithermal neutron activation analysis
(ENAA) in 17 samples of nickel industry was investigated. Application of ENAA allowed nondestructive determination of Se
concentratiordown to ppm level in spite of presence of high Co, Fe, Ni, and Cr contents in the samples.
DOE
Quality Contpl; Commecialization; SeleniumNickel

19970019885Prins Maurits Lab. TNQORijswijk, Netherlands

Experimental Field Study of Evaporation of Deposited Doplets of Chemical Agents fom Various Substrates Final Report

OeseburgF, Prins Maurits Lab. TNO, Netherlands; Him, A. R., Prins Maurits Lab. TNO, Netherlands; Aug. 1996; 290p; In En

glish; Original contains color plates

Contract(s)/Grant(s): A95/KL/455

Report No.(s): AD-A316373; PML-1995-A87; TD95-1565; No Copyrightaik CASI; A13, Hardcopy; A03, microfiche
Existingmodels for surface evaporation of droplets of chemical agents are unrefiabiily; because the size of the experi

mentaldata-sets, on whicthese models are based, often are too small. Furthermore, the accuracy of the data is limited because

downwindvapour sampling was generally used as measuring method to determine the evaporated mass and it is well known that

this method is supposed to be unreliable. In order to obtain a reliable data set, TNO-PML started an experimental programme

includingfield (only simulants) and wind-tunnédimulant as well as live agents) experiments. This report contains the result of

the field trials. During these experiments, droplets of simulant (total mass on substrate approx. 200 to 300 mg) were placed onto

acircular surface of the substrate (diameter abbwim) and the mass of the contaminated substrates was recorded as a function

of time, using an ordinary laboratory balance. Glass, artificial grass and sand were used as substrate material. Neat agent (DiEthyl

Malonate(DEM) and MethylSalicylat¢MS)) and thickened agent (DEM) were applied. The volumes of the droplets amounted

to 1 micro 1 (neat agent on glass and artificial grass), 5 micro 1 (neat on sand) and 14 micro 1 (thickened on all substrates). In

order to correct for possible mass changes of the substrate material itself, mass-time profiles of clean substrates were recorde:

simultaneouslyreference balance). In addition, the mass residue with the agent at the endpoint of the experiment was measured

usingextraction in combination with GC. During the experiments a number of relevant physical quantities (windspeeds at 0.01,

0.025,0.05, 0.1, 0.5, 2.5 and 10 m; substrate surface temperature; air temperature; relative humidity) were measured as well (sam

ple frequency 0.1 Hz). In total about 40 experiments were carried out during the months May -.October

DTIC
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19970019902Kyoto Univ, Research Reactor Indkumatori, Japan

Proceedings of Vdrkshop on Boron Chemistry and Boron Neutron Capture Therapy

Kitaoka, Yoshinori, Editoy Kyoto Univ, Japan; Oct. 1995; 69p; In Japanese; In English; Fundamental Knowledge and-Applica

tion of Neutron Activation Analysis by a React@b-16 Feb. 1994, Kumatori, Japan

ReportNo.(s): KURRI-TR-413; CONF-9402147; DE9714D0; No Copyright; Aail: CASI; A04, Hardcopy; A01, microfiche
Thisissue is the collection of the paper presented at thrkdhop on Boron Chemistry and Boron Neutron Capture Therapy
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A Comparison of Atomic Oxygen Degradation in Low Earth Orbit and in a Plasma Etcher
Townsend,Jacqueline A., NASASoddard Space Flight Cent&fSA; Park, Gloria, NASA Goddard Space Flight CerntkSA;
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NineteenthSpace Simulation Conference CodeEfive Testing for the 21st Century; Jan. 1997, pp. 295-304; In English; Also
announceas 19970019961; No Copyrightyail: CASI; A02, Hardcopy; A04, microfiche

In low Earth orbit (LEO) significant degradation of certain materials occurs from exposure to atomic oxygen (AO). Orbital
opportunitiego study this degradation for specific materials are limited and expensive. Mésitea etchers are commonly used
in ground-based studies because of their low cost and convenience, the environment produced in an etcher felnamteathyif
from the LEO environment. Because of the differences in environment, the validity of using etcher data has remained an open
guestionIn this paperdegradation data for 22 materials from the orbital experiment Evaluation of Oxygen Interaction with Mate
rials (EOIM-3) are compared with data from EOIM-3 control specinegpssed in a typical plasma etchEnis comparison indli
cates that, when carefully considered, plasma etcher results can produgd-andgnitude estimates of orbital degradation. This
allowsthe etcher to be used to screen unacceptable materials from, fomdherexpensive tests.
Author
Earth Orbital Environments; Low Earth Orbits; Oxygen Atoms; Degradation; Spacecraft Shielding; Spacecraft Construction
Materials

19970019990Naval Surface \Wtfare CenterDahlgren, YA USA
The Oxidation of Refractory Elements and Compounds in an Atomic Oxygen Envinment
Opeka, Mark M., Naval Surface Warfare Center, USA; Rapp, Robert A., Ohio State Univ., USA; Wuttig, Manfred, Maryland
Univ., USA; Nineteenth Space Simulation Conference Cost Effective Testing for the 21st Century; Jan. 1997, pp. 315-331; In
English;Also announced as 19970019961; No CopyrighgiACASI; A03, Hardcopy; A04, microfiche

An analytical methodology was developed to predict the behavior of elements and compounds in atomic oxygen-(AQO) envi
ronmentsThermodynamic condensed and vapor phase equilibria were calculated in order to compare the responses to AO and
to O2 of a broad range of materials. The materials included Cu, Ag, Au, Pd, Pt,/Rh,Os, Re, CiMo, W, Al, Si, Be, C, B,
Ti, TiC, TiN, and TB2. An experimental apparatus was constructed in order to evaluate the AO-oxidation behavior of selected
materials. AO was produced by an N2 dissociation/NO titration technique to yield thermal AO. AO response experiments at a
P(subo) (O-atom pressure) of 10(exp -5) atmatm = 101.3 kPa) and at temperatures of up to 675 K were conducted with Au,
Ru,Ti, TiC, and TB2. The condensed phase equilibria calculatiod&ated that four metals -- Ag, Au, Ru, and Cr -- fornfiedi
entcondensed oxides in AO (P(sub 0) = 7(exp -7) atm) than in air at 300 K, suggesting that oxidation wiféex.\Wike vapor
phaseequilibria calculations indicated that seven metals -- Os, Ret,IRe, Crand Mo -- may exhibit significant vaporization
ratesin AO (Po = 10(exp -7) atm) at low temperatures (300 K to 1000 K, depending on the metal). Using a vaporization model
which includes O-atom supply limitations, the predicted vaporization rates for Os, Ir, Re, and Cr correlate well with published
measurement&xperimentallyAu and Ru did not oxidize according to AO-based thermodynaiftiestesults suggest that high
0O-to-0O2 recombination coefficients for these metals significantly decreased P(sub o) at the surface. TiC exhibited logarithmic
kineticsin AO at 675 K,in qualitative agreement with published O2 oxidation resultsifand TiC. The thermodynamic predic
tion methodology developed in this research provides the first systematic framework to understand and predict the response of
elementsand compounds to AO. It has been found to be a powerfuldoahderstanding AO-oxidation behavior and for predict
ing the temperature dependence of vaporization rates.
Author
Oxygen AtomsDxidation; Gas DissociationThermodynamicsfemperatue DependencdRefractories

19970019993Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA
Graphic Thr ee-Axes Pesentation of Residual Gas Analyzer Data
JohnsonKenneth R., Jet Propulsion Lab., California Inst. ®fff.,USA, Levi, Alejandro G., Jet Propulsion Lab., California Inst.
of Tech., USA; Nineteenth Space Simulation Conference Céesttive Testing for the21st Century; Jan. 1997, pp. 355-361; In
English;Also announced as 19970019961; No CopyrighgiACASI; A02, Hardcopy; A04, microfiche

Residualas analyzes RGA) are ommony usel 1o measurehe mmposition o residudgase in thermal-vacum teg chambers.
Measurementom RGA's ae dten usal to dentify and quantify outgassingontaminarg from a £g aticle during thermal-vacuum
testing.RGA data is typically displayal & srapshdat in ime, showing instantaneaimncentratioa d ions from ionized residuagas
molecules differert aomic massesThis ion cncentratia information can ke interpretd to be representats d the composition o
the residual gas in the chamber at the instant of analysis. Typically, test personnel are most interested in tracking the time history o
changesn the mmposition o chambe residudgas © determire the relative deanlines ad the dean-p rate d the g aticle inder
vacuum.However displays d instantane®IRGA data annd provide &g personnewith the preferral ime history information In
orderto gain an understandig o gas mmpositian rends a ries d plots d individud data srxapshat nug be analyzed This analysis
is cumbersome and still does not provide a very satisfactory view of resislaatngesition trends. A method was devised by the
authorgto present RCA data in a three-axis format, plotting Atomic Mass Unit (AMU), the lonization Signal Response (ISR) as
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amps/torras a finction of AMU, and Time, to provide a ¢ear grapht visualization of trends o changes in ISR with respetto ime
andAMU (representat® d residuagas @mposition) This grapht visualization methal provides a \aluabk analyticd tod to interpret
testarticle autgassig rates during thermévacuum tests Raw RGA data wes extractel from a ries d delimited ASCI files and then
converted to a data array in a spreadsheet. Consequently, using the 3-D plotting functionality provided by the spreadsheet progran
3-D plots were poduced After devisirg the data formatconversim processthe aithors began developirg a pogran to provide real-
time 3D plotting of RGA data The intert of this program is © automaé the RGA data aquisition proces and to generag p-to-the-
minutetime istoty 3-D displays d stored RGA data (developmenof this program was rot complet a the ime d this writing). This
paperprovides abrief description df the data forma conversio proces and presers resuls from a ecen teg to illustrate the useful
nessof this 3-D RGA data plotting technique.

Author

ComputerGraphics;Three DimensionaModels;Residual Gassas CompositionGas Analysis|onized Gasedpn Concentra
tion

19970020065New Orleans Uniy Dept. of ChemistiylL A USA
Computed Heats of Formation of Three Tetraazapentalenes, A fis(Nitrotriazolo)T riazine, and a Tricyclic Gem-Difluor -
Amino/Tetranitramine
Politzer,Petey New Orleans Uniy USA; Grice, M. E., New Orleans Uni\JSA; Murray Jane S., New Orleans UniWUSA; Nov
14,1996; 4p; In English
Contract(s)/Grant(s): NO0014-97-1-0066
Report No.(s): AD-A319355; TR-97; No Copyrightydil: CASI; A01, Hardcopy; A01, microfiche

We have used our density functional procedure to compute the heats of formatiosc@hif@inds 1-5. The vibrational ener
gieswere determined from the molecular stoichiometries. The defsityional calculations give the gas phase heat of formation,
whichwe convert to the solid state value by subtracting the heat of subliniEtiefatter is obtained by means of the relationship
thatwe have developed between the heat of sublimation and the computed electrostatic potential on the molecular surface.
DTIC
Heat of FormationQOrganic Compounds

19970020216California Univ, Davis, CA USA
Experiments in Turbulent Spray Combustion Final Report 15 Jun. 1992 - 14 Jun. 1996
Kennedylan M., California Uniy, USA; Lienau, Jdfey, California Univ, USA; Aug. 21, 1996; 3p; In English
Contract(s)/Grant(s): F49620-92-J-0364; AF Proj. 3484
Report No.(s): AD-A315719; AFOSR-96-0441TR; No Copyrightais CASI; A01, Hardcopy; A01, microfiche

A major part of the researchfaft during the period of the AASHRaward was the re-design of a system to produseay
of liquid in a well defined simple geometry. Loadings of about 50% were obtained with the new system. Measurements of the
dispersiorof tagged fluorescent particles were obtainedill®ring the intense Mie scattering with a combination of colored glass
andholographic filters. The measurements showed that the presence of the dispersed phase had a strong impact on the particl
dispersionThe graduate students who were assignedisgroject gained valuable experience in turbulent two phase fluid me
chanicsoptics and laser diagnostics as they were involved in assembling the droplet measurement system.
DTIC
Turbulent Combustiorf-low Msualization;FluorescenceMie ScatteringDrops (Liquids);Sprayers

19970020218Northwestern Uniy Dept. of Materials Science and EngineeriBganston, IL USA
Nanostructure of Au-20% Pd Layers in MoS2 Multilayer Solid Lubricant Films
Jayaram@., Northwestern UniyUSA; Marks, L. D., Northwestern UnjWSA; Hilton, M. R., Aerospace Corp., USA; Jun. 01,
1996;13p; In English; Sponsored in part by the Aerospace Sponsored Research program.
Contract(s)/Grant(s): F49620-94-1-0164
Report No.(s): AD-A316374; PR-95(8561)-1; No Copyright; vail: CASI; A03, Hardcopy; A01, microfiche

High-resolution electron microscopy imaging and electron and X-ray diffraction techniques have been used to characterize the
structureof low and high flux Au-20%RI layes in Au-20%Pd/Mo8 nultilayer solid lubricant thin films. Image dearly revea differ-
entmorphologies for the metd layes in the o flux regimeswhich can be @rrelatel to the variation in fractue resistane reported
by an earlier indentatiorsudy. In the lowe metd flux regime three-dimensioniaslandg with sngle-crystaand multiply twinned strue
turesare seen, while quasi-continuous, polycrystalline regions are seen in the higher flux case.
DTIC
Solid Lubricants; Thin Films; Microstructue; Fracture Stength;Gold Alloys;Palladium Alloys;Molybdenum Disulfidedmag-
ing Techniques
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19970020222Northwestern Uniy Dept. of ChemistryEvanston, IL USA

Energeticsof Electron Transfer at the Nanocrystalline Titanium Dioxide Semiconductor/Aqueous Solution InterfacepH

Invariance of the Metal Based Formal Potential of a Remrsentative Surface Attached Dye Couple

Yan, Susan G., Northwestern UniMSA; Hupp, Josep.,TNorthwestern Uniy USA; Oct. 1996; 15p; In English

Contract(s)/Grant(s): N00014-91-J-1035

Report No.(s): AD-A316894; TR-34; No Copyrightydil: CASI; A03, Hardcopy; A01, microfiche
Mediator-basedpectroelectrochemical assessment of the metal-centered formal potential (E sub f(RU)) of a representative

inorganicdye, Ru(4,4’-(CH2P0O3)-2,2'-bipyridine)(sub 3)(sup 10-), bound t@nocrystalline titanium dioxide film shows that

the potential is insensitive to changes in solution pH, despite significant shifts in the conduction band ggdg& €seb CB))

of the underlyingsemiconductor electrode in response to the same environmental perturbations. The observations are important

in the context of recent work showing that back electron reactivity for the same semiconductor/dye combination is pH independent

overa 19 pH unit range, despite apparent changes in back reaction driving force of greater than 1.2 e¢amerititerval (an,

S.;Hupp, J. TJ Phys. Chem. 1996, 100, 6867)phrticular the spe ctroelectrochemical findings serve to rule out a suggested

alternativeinterpretation of the unusual kinetidexfts whereby the crucial eggrdifference quantityE(sub CB) - E(sub f)(sup

RU), remains fixed because of compensating changes in the dye potential with pH.

DTIC

Semiconductor DeviceElection Transfer; Eneigy Conversion Efficiencyfitanium OxidespH

19970020295Naval Research LabNashington, DC USA
Upward Flame Spread on \értical Surfaces Interim Report Mar. 1995 - Mar 1996
Williams, F. W., Naval Research Lab., USA; Beyléx. L., Hughes Associates, Inc., USA; Hunt, SHaighes Associates, Inc.,
USA, Igbal, N., Hughes Associates, Inc., USA; Jan. 13, 1997; 70p; In English; Limited Reproducibility: More than 20% of this
Documentmay be dkcted by microfiche quality
ReportNo.(s): AD-A320757; NRL/MR/6180--97-7908; No Copyrighiall: Issuing Activity (Defensedchnical Information
Center(DTIC)), microfiche

A model which describes the physical processes of upward flame spread and for growth on wall materials has been developed
and implemented asa@mputemprogram. The computer based flame spread model simulates the fire growth along a vertical com
bustible wall. The vertical wall material may be heated by an imposed external heat flux and is ignited at its bottom edge with
a flame from a line burner of user specifsgtength. The model predicts the flame spread rate, the heat release rate of the fire,
theflame height, the net heat flux to the wall surface and the time varying surface temperatures. The model uses inputs developed
from cone calorimeter data. The results from the model compare favorably to experimental upward flame sprdadpelstilts
methylmethacrylate, plywood and wood particle board found in the literature. The sensitivity of the model to material thermal
propertiesflame heat flux and flame height are systematically examined.
DTIC
Flame Popagation;User Manuals (Computer Bgrams);Computer Pograms;Thermodynamic Fperties;Heat Tansfer

19970020297Hawaii Univ, Dept. of Physics and Astronopyonolulu, HI USA
Atomic Hydr ogen Trapped in Solid H2 Final Report
Gaines, James R., Hawaii UniUSA; Sep. 1996; 56p; In English
Contract(s)/Grant(s): F29601-92-K-0013; AF Proj. 3058
Report No.(s): AD-A317268; PL-TR-95-3036; No Copyrighta#: CASI; A04, Hardcopy; AO1, microfiche

Thetechnical work under this contract focused on production and storage of hydrogen atoms in molecular hydrogen hosts.
Studiesof the difusion of molecules andtoms in hydrogen hosts were made. In crystalline solids D is controlled by the number
of vacancies in the lattice allies of the parameters used for theory were obtained for all isotopes. Data for the isotopes can be
successfullyscaled by the quantum paramelidre atom and molecule hop frequencies were found &dnbest identical, making
possiblethe prediction of atom recombination rates. Isotropic substitution has the $act@rtthe dfusionas increased pres
sure,but recombination cofifients for crystalline and amorphosslids difer. The anomalous atom growth curves in titrated
solidswere explained, and a method, based on filling the solattanciesyas found for obtaining lge atom densities. A new
model for in situ atom production for solids containing tritium was developed. Experiments yieldindusieritoeficient of
HD and H2 molecules absorbed on activated carbon fibers indicate that these fibdestive ehtalysts of the ortho-para transi
tion. Three suggestions are made for future investigation.
DTIC
Atoms;Hydrogen AtomsAtomic Structug; Solidified Gases

53



19970020316Air Force Inst. of €ch, Wright-Patterson AFB, OH USA

Laser-Induced Breakdown Spectoscopy on Solution Samples Using Surface Excitation

Berman, Leonard M., Air Force Inst. oédh., USA; Dec. 1996;1Pp; In English

Report No.(s): AD-A320544; AFIT/GAP/ENP/96D-03; No Copyrighta#: CASI; A06, Hardcopy; A02, microfiche
Laser-inducedbreakdown spectroscopy (LIBS) is a spectroscopic technique where output from a puldeddessed onto

a target in order to create an intense plasma. The optical emission is characteristic of the elements in the focal volume and car

be used for elemental analysis. Research on the detection of nickel in solution in addition to solvent detection of CCl4, CHCI3,

C2Cl4,and C2HCI3 has been performed. Breakdown fimamed at the sample surface via a Q-switched N@:Yaser Initially,

operation of the laser was at 1064 nm/repetition rate of 5 Hz. Experiments were also performed using the third harmonic (355

nm)/repetition rate of 20 Hz. Pulse energy was maintained at 60 mJ. The spark light was spectrally resolved and detected by a

time-gatedbhotodiode arrayA 50 microsecond gate width/8 microsecond time delay gave detection limits of 56.1 mg/l for nickel

in solution. In the UyYa 10 microsecond gate width/3 microsecond time delay lowered detection limits down to 29.4 mg/l. Con

centrationspanned from 50 th000 mg/l. Using UV excitation (10 microsecond gate width/| microsecond time delay), saturated

solventsolutions as high as 7.71 g/l were not detectable.

DTIC

PulsedLasers;YAG LasersQ Switched LasersSpectoscopy;Light Emission;Environmental Monitoringlaser Applications

19970020549Massachusetts Inst. o€dh, Cambridge, MA USA
Fullerenes, RH, Carbon Nanostructures, and Soot in Low Pessue Diffusion Flames
Grieco,William J., Massachusetts Inst. aédh., USA, LafleurArthur L., Massachusetts Inst. cddh., USA; RaineyLenore C.,
Massachusettsist. of Tech., USA; Bghizadeh, Koli, Massachusetts Inst. e€fi., USA; \AnderSande, John B., Massachusetts
Inst. of Tech., USA; Howard, Jack B., Massachusktss. of Tech., USA; Fourth International Microgravity Combustionri/
shop;May 1997, pp. 13-18; In English; Also announced as 19970020547
Contract(s)/Grant(s): NAG3-1879; No Copyrightiall: CASI; A02, Hardcopy; A04, microfiche

Theformation of fullerenes C60 and C70 is knot@roccur in premixed laminar benzene/oxygeagdarflames operated at
reducedpressures. High resolution transmission electron microscopyEMIRimages of material collected from these flames
hasidentified a variety of multishelled nanotubes and fullerene 'onions’ as well as some trigonous structures. These fullerenes
andnanostructures resemble the material teatillts from commercial fullerene production systems using graphite vaporization.
As a result, combustion is an interesting method for fullerenes synthesis. If commercial scale operation is to be considered, the
useof diffusion flames might be safer and less cumbersome than premixed flames. Haviewet known whether difision
flamesproduce the types and yields of fullerepbsained from premixed benzene/oxygen flames. Therefore, the formation of
fullerenesand carbon nanostructures, as well as polycyclic aromatic hydrocarlétisaf®d soot, in acetylene and benzenéudif
sion flames is being studied using high performance liquid chromatography (HPLC) and high resolution transmission electron
microscopy(HRTEM).
Derived from text
Diffusion Flames;Premixed FlamesCombustion Chemistngoot;Polycyclic Abmatic Hydocarbons;Fullerenes;Fuel Com
bustion;Carbon;Microstructue; Combustion Ryducts

19970020553Washington Uniy Saint Louis, MO USA
Gas-Phase Combustion Synthesis of Metal and Ceramic Nanopatrticles
Axelbaum, R. L., Washington Univ., USA; Chao, B. H., Hawaii Univ., USA; Fourth International Microgravity Combustion
Workshop;May 1997, pp. 37-42; In Englisilso announced as 19970020547; No CopyrighgilACASI; A02, Hardcopy; A04,
microfiche

Gas-phase combustion (flame) synthesis has been an essential industrial process for producing large quantities of powdel
materialssuch as carbon black, titanium dioxide, and silicon dioxide. Flames typically produce simple oxides, with carbon black
being the noted exception because the oxides of carbon are gaseous and are easily separated from the particulate matter that
formed during fuel pyrolysis. The powders produced in flames are usually agglomerated, nanometer-sized particles (nanopar-
ticles). This is an acceptable composition and morphology for many applications. However, recently there has been interest in
flamesfor the synthesis of metal and non-oxide ceramic unagglomerategparticles (2 to 100 nm) for advanced materials ap
plications. For these applications nano-powders are consolitéddalilk materials under high temperature and pressure; yield
ing a solid part whose grains retain the nanometer size of the starting pohelénal nanostructured materials often possess
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uniguemechanical, electrical or magnetic properties compared to their coarse-grained counterparts. The economics of powder
processingan also be enhanced with nano-powders vis-a-vis low temperature consolidation and superplastic forming.

Derived from text

CombustiorBynthesisYapor PhasesCeramics;Powder Metallugy; Crystal Structue; Flames;Superplastic FormingSynthe-
sis(Chemistry);Particulates

19970020555AeroChem Research Labs., Inérinceton, NJ USA
Internal and Surface Phenomena in Hetawgenous Metal Combustion
Dreizin, Edward L., AeroChem Research Labs., Inc., USA; Fourth International Microgravity Combustikshdp; May 1997,
pp. 49-54; In English; Also announced as 19970020547
Contract(s)/Grant(s): NAS3-27259; No Copyrighta: CASI; A02, Hardcopy; A04, microfiche

The phenomenon of gas dissolution in burning metals was observed in recent metal combustion studies, but it could not be
adequatelyexplained by the traditional metal combustinndels. The research reported here addresses heterogeneous metal com
bustionwith emphasis on the processes of oxygen penetration inside burning metal and its influence on the metal combustion rate,
temperaturdnistory and disruptive burning. The unique feature of this work is the combinattbe aficrogravity environment
with a novel micro-arc generator of monodispersed metal droplets, ensuring repeatable formation and ignition of uniform metal
droplets with a controllable initial temperature and velocity. Burning droplet temperature is measured in real time with a three
wavelengthpyrometerin addition, particles are rapidly quenched dedént combustion times, cross-sectioned, and examined
usingSEM-based techniques to retrieve the internal composition histdayrning metal particles. When the initial velocity of
a spherical particle is nearly zero, the microgravity environment makes it possible to study the flame strudewvelofrment
of flame nonsymmetryand correlation of the flame shape with the heterogeneous combustion processes.
Derived from text
Metal CombustionReaction KineticsCombustion Chemistr{®xygen;Microgravity; Hetelogeneity;Metals

19970020556AeroChem Research Labs., Inérinceton, NJ USA
Interaction of Burning Metal Particles
Dreizin, Edward L., AeroChem Research Labs., Inc., USA; Fourth International Microgravity Combustkshdp; May 1997,
pp.55-60; In English; Also announced as 19970020547
Contract(s)/Grant(s): NAS3-96017; No Copyrightal: CASI; A02, Hardcopy; A04, microfiche

Multiple particle/droplet flames are ubiquitous in practical combustion systems, and thus the flame interaction precesses
of great practical importance. This explains the strong current interest in interactive combustion phenomena. This research is
aimedat the investigation of combustion parameters of microgravity na@iekols: relatively lge uniform metal particles aero
solizedin microgravity environment. An experiment consisting of creation and ignition of a metal multipgysitden in micre
gravity and high-speed video-recording of the combustion events will produce visual records of the development of individual
particle flames, their interactions and the particle motion they induce simultaneously with the observation of the entire aerosol
combustiorprocess. Frame by frame analysis of the video-images taken using a high-speed movie camera will allow one to deter
mine particle brightness temperatures anddberease in particle diameter during combustion. Analysis of the experimental re
sults and comparison with the results of single metal particle combustion experiments, conducted under similar microgravity
conditions in the framework of a parallel program, will establish the relationship between single and multiple particle burning
ratesand combustion temperatures, concentrations at which the flame substructure forms rather than individual particle flames,
efficiency of radiative heat transfer in metal aerosol combustion, what is the role of electrostatic fetngsuning the flame
andthe efect of that structure on the flame propagation rate. Although some details of fine particle aerosol clouds, such as the
kineticslimited burning rate, radiative heat transfer in a system with a high specific surface, particle induced turbulence, etc., will
probablynot be very well simulated in the planned experiments, they are relatively well understood and can be accounted for using
anadequate individual particle combustion model. On the other hand, the unknown particle interaction phenomena to be studied
in this researciprogram are generic and can be readily projected onto a cloud combustion model which would also incorporate
acorrection for particle size.
Derived from text
Metal Particles;Metal CombustionFlames;Combustion Physic€hemical Reaction8urning RateAersols;Microgravity;
Drops (Liquids)

19970020559Northwestern Uniy School of Engineering and Applied ScienEganston, IL USA

Spherical Diffusion Flames: Structure and Dynamics
Matalon,Moshe, Northwestern UniMUSA; Fourth International Microgravity Combustiorokkshop; May 1997, pp. 75-80; In
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English;Also announced as 19970020547
Contract(s)/Grant(s): NAG3-1604; No Copyrightial: CASI; A02, Hardcopy; A04, microfiche

The spherical geometry is theost suitable one to study fundamental issues concerning the structure and the dynamics of
diffusion flames. From a theoretical point of vieiivis the only geometry that permits the existence of a truly one dimensional
stationarydiffusion flame. A stationary planar fiision flame with thduel supplied upstream, at x approaches -infinity aag
the oxidant downstream, at x approaches +infinity is not possible. steady difusion flame to exist, one must have nonzero
fluxesof fuel and oxidant towards the flame. Howegweithe unlimited region behind the planar flame the only bounded solutions
to the reaction-free convective-diffusive operator are constants. Hence the oxidant concentration behind the flame remains
constantand there is no mechanism to generatetfeessary flux towards the flame. A one-dimensional problem can be formu
latedif the reactants are supplied at finite locations; but the boundary conditions in this case introduce unnecessary complications
and do not appropriately model the physical reality. Indeed, a planar diffusion flame can be established in the stagnation-point
flow of two opposed jets but the flame in this case is stretched and the flow is essentially two-dimensional. The only stationary
one-dimensionadiffusion flame in an unlimited environment is therefore the spherical flame.
Derived from text
Diffusion Flames;Boundary Layer Combustiodgt Flow;Burning Rate;Combustion Physic$lame Popagation;Flame Sta
bility; Fuel Combustion

19970020560Northwestern Uniy Dept. of Mechanical Engineeringvanston, IL USA
Reactive Hydrodynamics in Rotating Spherical and Cylindrical Geometry
Sohrab Siavash H., Northwestetdniv., USA; Fourth International Microgravity Combustiorokikshop; May 1997, pp. 81-86;
In English; Also announced as 19970020547
Contract(s)/Grant(s): NAG3-1863; No Copyrightial: CASI; A02, Hardcopy; A04, microfiche

In turbulent spray combustion among many compiéaractions between local flow structures called turbulent eddies and
dropletsare those associated with rotation of droplets. In general, for a complete statistical description of turbulent sprays, consid
erationof at least four degrees of freedom respectively associated with translational, rotational, vibrational (pulsational}, and inter
nal motions of the droplet are needed. Clearly the interactions between all defgreeslom of the droplets and those for the
gaseous background field will be exceedingly complex.eample, one type of interaction between the translational and the
rotationalvelocity of droplets results in droplet heligity(d) = w(d).v(d), the significance of which in turbulent spray combustion
is yet to be recognized. The role of droplet rotation in turbulent spray combustion modeling and its impact on the evaporation of
liquid fuel droplets was recently investigated. Also, the impact of rotation on combustion gfastilites such as is encountered
in pulverized coal combustion has been emphasizedpiiem of viscous flow around a rotating sphere discussed above also
occursin other areas of physical sciences such as astrophysics and geophysics. Constgusuitigct has been addressed in
manyclassical as well as more recent investigations. According to these investigations, the rotation of a rigid sphere-in an other
wise quiescent, unconfined environment results in the motion of the fluid towards the poles. The polar flows rfican¢ne
andsouthern hemispheres move along helical trajectories towards the equatorial plane. Evinetyallgr flowscollide at the
equatorialplane, thus producing a sheet of rotating fluid that is radially ejected outward ptattés Therefore, a droplet induces
astrained flow field as a result of its rotation. Since the spatial extent of equatorial jets could easily exceed many droplet diameters,
interactions between neighboring droplets are enhanced as a result of their rotation. Also, the ggustitasthntially alters
thespherical geometry of the flision flame surface that surrounds a rotating droplet. The objective of the research is to gain more
knowledgeaboutthe hydrodynamics within and around rotating spherical and cylindrical body of fluid, and the behavfor of dif
sionor premixed flame surfaces that could surround such symmetric body of rotating fluid.
Derived from text
Cylindrical Bodies;Combustion Chemistrnpiffusion FlamesHydrodynamicsiiquid Fuels;Premixed FlamesReaction Kinet
ics; Rotating Sphes; Turbulent Combustionyiscous Flow

1997002056 1Maryland Univ, Dept. of Fire Protection Engineeringollege Park, MD USA
Diffusion Flame Extinction in a Low Strain Flow
Sutula,Jason, Maryland UniyUSA; Jones, Joshularyland Univ, USA; Torero, Jose L., Maryland UnjWJSA,; Borlik, Jefrey,
Texas Univ., USA; Ezekoye, Ofodike A., Texas Univ., USA; Fourth International Microgravity Combustion Workshop; May
1997,pp. 87-92; In English; Also announced as 19970020547; No Copyrigdit; EASI; A02, Hardcopy; A04, microfiche

Diffusion flames are of great interest in fire safatyd many industrial processes. Many parameters significafebt gie
flame structure, shape and stability, of particular importance are the constraints imposed by geometrical boundaries. Physical
boundariesletermine the characteristics of the flafiect heat, fuel, and oxidizer transport from and towards the flame and can
actas heat sinks or heat sources. As a result, the existence of a flame, its shegiararate intimately related to the geometrical
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characteristicef the environmenthat surrounds it. The courdéow configuration provides a constant strain flderefore, is

idealto study the structure of €lifsion flames. Most studies have concentrated on the high velaigitystrain limit, since buey

antly induced instabilities will disintegrate the planar flame as the velocity decreases. Only rezpetiynental studies mi-
cro-gravityconditions have begun to explore the low strain regimes. The main objective of these on-going studies is to determine
theeffect of radiative heat losses and variable strain on the structure and radiation-induced extincfiosiari d&mes. For these
programssize, geometpand experimental conditions have been chosen to keep the flarfectethby the physical boundaries.
Whetheris the burning of condensed or gaseous fuels, for most real situations the boundaries impose a sifgiticemthef

natureof the flame. There is, therefore, a need to better understandetietiefit geometrical constrair(ie. flow nonperpendicu

lar to a fuel surface, heat losses to the boundaries, etc.) might have on the final characteristifissafrafdime. Preliminary
experimenthave shown that, in the absence of graahd depending on the distance from the flame to the boyrhday char
acteristicallydifferent regimes can be observed. Close to the bourttarflame is parabolic, very thin and blue, almost soot-less.
Diffusion is the main mechanism controlling fuel transport to the reaction zone, condoeténds the inlets is the main source

of heat losses. Athe distance increases the flame becomes linear and thickens, remaining blue at the oxidizer side and turning
yellow at the fuel side. Here, convection brings fuel and oxidizer together and the reaction occurs in the viscous layer formed be
tween the fuel and oxidizer streams. This region corresponds to the characteristicftmuritame where conduction and con
vectionbecome negligible forms of heat losses and radiation beatong@sant. The flame in the third (mixed) region, between
thetwo others, results from the combination of the scenarios presented above.
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Strain-Rate-Free Diffusion Flames: Initiation, Properties, and Quenching
Fendell,Francis, TRV Space and Electronics Group, USA; Rungajditarald, TRW Space and Electronics Group, USA; Goko
glu, Suleyman, NASA Lewis Research Centd8A; Schultz, Donald, NASA Lewis Research Centi$A; Fourth International
Microgravity Combustion Wrkshop; May 1997, pp. 93-98; In English; Also announced as 19970020547
Contract(s)/Grant(s): NAS3-27264; No Copyrightafl: CASI; A02, Hardcopy; A04, microfiche

For about a half century, the stabilization of a steady planar deflagration on a heat-sink-type flat-flame burner has been of
extraordinaryservice for the theoretical modeling and diagnostic probing of combusting gaseous mixtures. Hoos\emgi
neeringdevices and most unwanted fire involve the burning of initially unmixed reactants. The most vigorous burning of initially
separategaseous fuel and oxidizer is thefd#ion flame. In this useful idealization (limiting case), the reactants are converted
to product at a mathematically thin interface, so no interpenetration of fuel and oxidizer occurs. This limit is of practical impor
tancebecausét often characterizes the condition of optimal performance (and sometimes environmentally objectionable opera
tion) of a combustorA steady planar difision flame is most closely approached in the laboratory in the counterflow apparatus.
The utility of this simple-strain-rate flow for the modeling and probing diudibn flames was noted Bandya and inberg
35 years ago, though only in tlest decade or so has its use become internationally common place. Hayysoally, as the
strainrate a is reduced below aboutd@@(exp -1), and the difsion-flame limit (reaction rate much faster than the flow rate) is
approached, the burning is observed to become unstable in earth gravity. The advantageous steady planar flow is not available
in the difusion-flame limit in earth gravityThis is unfortunatbecause the typical spatial scale in a counterflow is (k/a)(sup 1/2),
wherek denotes a characteristicfdgion coeficient; thus, the length scale becomegéarand the reacting flow is particularly
amenabldo diagnostic probing, as the fii§ion-flame limit is approached. The disruption of planar symmetry is owing the fact
that,as the strain rate a decreases, the residence time (I/a) of the throughput in the counterflow burner increases. Observationally
whenthe residence time exceeds about 50 msec, the inevitably pressrttive (Rayleigh-Benard) instabilities, associated with
hot-under-coldflame-undeffresh-reactant) stratification of fluid in a gravitational field, have time to goofmite amplitude
during transit of the burner
Derived from text
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Experimental Study on the Stability of a Diffusion Flame Established in a Laminar Boundary Layer

Brahmi,Lynda, Centre National de la Recherche Scientifique, Franegrg, Thomas, Centre National de la Recherche Seienti

fique, France; Joulain, Pierre, Centre National de la Recherche Scientifique, France; Torero, Jose L., Maryland Univ., USA;
FourthInternational Microgravity Combustioiorkshop; May 1997, pp. 99-103; In English; Also announced as 19970020547;

No Copyright; Avail: CASI; A02, Hardcopy; A04, microfiche
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A series of normal gravity and micro-gravity experiments have been conducted to study thd hioits-of a laminar difu-
sionflame. The d&ct of gravity was evaluated by placing the fuel surface above and below the oxidizer stream. It was observed
that blow-of limits in ceiling and floor configuration dér in a qualitative way but blow-bbccursat very similar oxidizer and
fuel velocities. In micro gravitythe flameis significantly more stable and although no clear blofWhwits could be determined,
four characteristic flame regimes were identified. The use of IR thermography to obtaineffaperatures has been proven to
befeasible.
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19970020564Tohoku Univ, Inst. of Fluid SciengeSendai, Japan
Radiative Extinction of Counterflow Premixed Flames
Maruta,Kaoru, Tohoku Univ, Japan; Ju, iYGuang, Dhoku Univ, Japan; Guo, Hong-Shenghbku Univ, Japan; Niioka, dka-
shi, Tohoku Univ, Japan; Fourth International Microgravity Combustioork8hop; May 1997, pp. 105-110; In English; Also
announceas 19970020547; No Copyrightyail: CASI; A02, Hardcopy; A04, microfiche

This report presents experiments on counterflow premixed flames at small stretch rates and relevant numerical calculation
involving radiation loss from the flame zone. Extinction experiments on counterflow methane/air and propane/air premixed
flamesat small stretchates are conducted under microgravity to observe extinction characteristicslohitgaemixed twin
flames.The results show two kinds of flame response, that is, C-shaped extinction curve due to radiative loss for meikane/air
tureand ordinalmonotonous extinction curve for propane/air mixture. to analyze these experiments, numerical investigation ad
dressingextinction and flammable regions of radiative counterflow premixed flames for Lewis numbers from unity to 1.82 are
conductedo clarify the mechanism of these two kirafdlame response. The computation exhibited flame bifurcation resulting
in a G-shaped extinction curve showing the extended limit of flammability for Lewis humber near unity and a K-shaped extinction
curve showing the composition flammability limit being equal to that of one-dimensional flame for Lewis number of 1.82. G-
andK-shaped extinction curves respectively explain the experim€raatve for methane/air and monotonous curve for propane/
air mixtures. Furthermore, the relationshigtween the composition flammability limit of one dimensional propagating flame and
thatof stretched flames is clarified.
Author
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19970020565NASA Lewis Research Cente&leveland, OH USA
Structur e and Stability of Burke-Schumann Diffusion Flames
Lee,Yong G., lowa Uniy USA; Chen, Lea-Detowa Univ, USA; BrookeyrJohn E., NASA Lewis Research Center, USA; Stock
er, Dennis P., NASA Lewis Research Center, USA; Fourth International Microgravity Combustion Workshop; May 1997, pp.
111-116;In English; Also announced as 19970020547
Contract(s)/Grant(s): NAG3-1592; No Copyrightial: CASI; A02, Hardcopy; A04, microfiche

Thegeneral goal of this NASA Grant is twofold: to improve our understanding of (1) the influence of buoyancy on the stability
andstructure of Burke-Schumann typefdgfion flamesand (2) the éécts of buoyancy on vortex-flame interactions in co-flow
diffusion flames. A numerical code with a higher order accuracy for spatial discretization is developed in this project for simula
tion of time-dependent diffusion flames by Sheu and Sheu and Chen, and an extended reduced mechanism is incorporated fo
predictionof methane oxidation and NO(x)(NO, NO2, and N20) formation and emission from methane Burke-Sdfiffmann
sionflame (BSDF) aseported in Sheu, and Sheu and Chen. Initial investigation of vortex and flame interaction within the context
of fast chemistry is reported. Experiments are conducted in reduced pressure to study the lift-off and stabilization of methane-
fueledBSDF in reduced buoyancy environments due to reduced pressure. Measurements of temperature and species concentre
tionsare made in normal and reduced pressure environiteestisdy the éécts of buoyancy on the structure of BS@Rd will
bereported in this papeto study the buoyancyfetts on the lift-dfand stabilization of methane-fueled jetfd#ion flames in
coflowingair, a gloveboxnvestigation, Enclosed Laminar Flames (ELF), has been proposed and approved for space-based testing
onthe fourth USA Microgravity Payload SMP-4) mission, scheduled for October 1997. A brief description of the ELF inves
tigationis also presented.
Derived from text
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Study of Buoyancy Effects in Diffusion Flames Using Rainbow Schlien Deflectometry
Agrawal, Ajay K., Oklahoma Uniy USA; Gollahalli, Subramanyam R., Oklahoma UniSA,; Grifin, DeVon, NASA Lewis
Research Center, USA; Fourth International Microgravity Combustion Workshop; May 1997, pp. 117-122; In English; Also
announceas 19970020547; Original contains color illustrations
Contract(s)/Grant(s): NAG3-1594; No Copyrightjadl: CASI; A02, Hardcopy; A04, microfiche

Diffusion flames are extensively encountered in many domestic and industrial processes. Even after many decades of re-
searcha complete understanding of thefatsion flame structure is not available. The structure and properties of the flames are
governedby the mixing (laminar or turbulent), chemical kinetics, radiation and soot processes. Another important phenomenon
thataffects flame structure in normal gravity is buoyandyepresence of buoyancy has long hindered the rational understanding
of many combustion processes. In gas jétigibn flames, buoyancyfatts the structure of the shear laytbe development of
fluid instabilities, and formatioof the coherent structures in the near nozzle region of the gas jets. The buoyancy driven instabili
tiesgenerate vorticial structures outside the flame resulting in flacker. The vortices also strongly interact with the small-scale
structuresn the jet shear layeThis afects the transitional and turbulence characteristics of the flame. For a fundamental under
standingof diffusion flames it is essential to isolate thieefsof buoyancyThis is the primary goal of the experiments conducted
in microgravity. Previous investigations, have shown dramatic differences between the jet flames in microgravity and normal
gravity. It has been observed that flames in microgravity are taller and more sooty than in normalTdra¥iigls used in these
experiments were primarily hydrocarbons. In the absence of buoyancy the soot resides near tegiflapvehich adversely
affectsthe entrainment of reactants. It is very important to eliminate the interference of soot on flame charactenistiogriav
ity. The present work, therefore, focuses on the changes in the flame structure due to buoyanaphevildded complexities
of heterogeneous reactions. Clean burning hydrogen is used as the fuel to avoid soot formation and minimize radiative losses.
Becausef the low luminosity of hydrogen flames, wse rainbow schlieren deflectometry for visualization. The visualized-imag
esare digitized for quantification.The work reported here is divided into three sections; rainbow schlieren defle(fR8Dgiry
microgravityexperiments and sub-atmospheric pressure experiments. The first section demonstrates the application of RSD for
guantitativemeasurements in non-reacting and reacting flow systems. A computatforiaicefomplement the experimental
work is also included. In the second section, the experiments conducted at the 2.2s NASA Lewis Drop tower facility are described.
The experiments were conducted to study the behavior of laminar, transitional and turbulent hydrogen flames in microgravity.
The ability of RSD technique to provide guantitative data is highlighted. The final section deals with the sub-atmospheric pressure
tests,which demonstrate that buoyancy in hydrogefudibén flames can be scaled with pressure at normal gravity
Derived from text
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19970020568NASA Lewis Research Centé&leveland, OH USA
Shapes of Buoyant and Nonbuoyant Methane Laminar Jet Diffusion Flames
SunderlandPeter B., National Academy of Sciences - National Research Council, WA, Xeng-Guang, NYMA, Inc., USA,
Urban, David L., NASA Lewis Research CentdEA; Fourth International Microgravity Combustiorokkshop; May 1997, pp.
129-134;In English; Also announced as 19970020547; No CopyrightilACASI; A02, Hardcopy; A04, microfiche

Laminargas jet difusion flames representfandamental combustion configuration. Their study has contributed to numerous
advances in combustion, including the development of analytical and computational combustion tools. Laminar jet flames are
pertinentalso to turbulent flames by use of the laminar flamelet contestigations into the shapes of noncoflowing micro
gravity laminar jet difusion flames have primarily been pursued in the NASA Lewis 2.2-second drop bgviaschran and eo
workers and by Bahadori and coworkers. These studies were generally conducted at atmospheric pressure; they involved
soot-containindglames and reported luminosity lengths and widths instead of the flame-sheet dimensions which are of Greater
valueto theory evaluation and development. The seminal model of lamifzsidif flames is that of Burkend Schumann, who
solvedthe conservation of momentum equation fgetdlame in a coflowing ambient by assuming the velocity of fuel, oxidizer
andproducts to be constant throughout. Roper and coworkers improved upon this model by allowing for axial variations of veloc
ity and found flame shape to be independent of coflow veldRitpets suggestion that flame height should be independent of
gravity level is not supported by past or present observations. Other models have been frgsdajedind Oppenheim, Mark
steinand De Ris, Wlermaux and Durox, and Li et al. The common result of all these models (excepbumtant regime) is
that flame height is proportiontd fuel mass flowrate, with flame width proving much moréadift to predict. Most existing
flame models have been compared with shapes of flames containing soot, which is known to obscure the weak blue emission of
flame sheets. The present work involves measurementésnifiar gas jet difision flame shapes. Flame images have been ob
tainedfor buoyant and nonbuoyant methane flames burning in quiescent air at various fuel flow-rates, burner diameters and ambi
entpressures. Soot concentrations were minimized by selecting conditions at low flowrates and low ambient pressures; this allows
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identificationof actual flame sheets associated with blue emissions of CH and CO2. The present mdoktlfiofaefs that of
Roperand is useful in explaining many of the trends observed.
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Splitting of Forced Elliptic Jets and Flames
Hertzberg ., Colorado Uniy USA; Carlton, J., Colorado UnjyJSA,; Schwietermari., Colorado Uniy; USA; Davis, E., Colo
radoUniv., USA; BradleyE., Colorado Uniy USA; Linne, M., Colorado School of Mines, USA; Fourth International Micrograv
ity Combustion Wrkshop; May 1997, pp. 135-140; In English; Also announced as 19970020547
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Theobjective of this work is to understand the fluid dynamics in the interactiongef $ale, three-dimensional vortex struc
tures and transitionaiffusionflames in a microgravity environment. The vortex structures are used to provide a known perturba
tion of the type used in passive and active shear layer control techniques. 'Passive techniques’ refers to manipulation of the system
geometry to influence the three dimensional dynamics of vortex structures, and 'active’ refers to any technique whiclgadds ener
(acousticor kinetic) to the flow to influence the shear layer vortex dynamics. In thistwengassive forcing is provided by an
elliptic jet cross-section, and the active forcing is incorporated by perturbing tredgeity using a loudspeaker in the plenum
section.
Derivedfrom text
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Application of Shear Plate Interferometry to Jet Diffusion Flame Temperature Measuements
VanDerWegeBrad A., Massachusetts Inst. afch.,USA; OBrien, Chris J., Massachusetts Inst. @, USA; Hochgreb, Simmo
ne,Massachusedtinst of Tech, USA; Fourth InternationaMicrogravity Combustion Workshop May 1997, pp. 141-144;
In English Also announcel as 19970020547
Contract(s)/Grant(s): NAG3-160; No Copyrightyal: CASI; A02, Hardcopy; A04, microfiche

Therecent ban on the production of bromotrifluoromethane (CF3Br) because of its high stratospheric ozone depletion poten
tial has led to interest in finding alternative agents for fire extinguishing applications. Some of the promising alternatives are fluori
natedhydrocarbons. A clear understanding of tHea$ of CF3Br and alternative chemical suppressants fusidifi flames is
thereforenecessary in the selection of alternative suppressants for use in normal and micrddraflayne inhibition efects
of halogen compounds have been studied extensively in premixed systemdedief efddition of halocarbons (carbon-halogen
compoundsjo diffusion flames has been studied experimentally in coflow configurations and in counterflow gaseous and liquid-
poolflames. Halogenated compounds are believed to inhibit combustion by scavenging hydrogen radicals to form the relatively
unreactivecompound HFor through a catalytic recombination cycle involving HBr to form E@mparisons between halogens
showthat bromine inhibitions significantly more déctive than chlorine or fluorine. Although fluorinated compounds are only
slightly more efective inhibitors on a mass basis than nitrogen, they are nfeatied ona volume basis and are easily stored
in liquid form. The objectives of this study are (a) to deterrttieestability limits of laminar jet difision flames with respect to
inhibitor concentration in both normal and microgravity, and (b) to investigate the structure of halocarbon-inhibited flames. In
the initial phase of this project, visual diagnostics were used to observe the structure and behavior of normal and microgravity
flames.The initial observations showed significant changes irstiueture of the flames with the addition of halocarbons to the
surroundingenvironment, as discussed beldwrthermore, the study established that the flames are more stable relative to the
additionof halocarbons in microgravity than in normal gravifisual diagnostics of flames are, howevercessarily limited to
detectionof radiative emission in the visible range, anf@iobnly qualitative information about the nature of pinecesses in the
flame. In particulgrthe study sought to understand the structure of the inhjitourbed flames with regard to temperature and
speciegoncentration in the outer region of the flame. Whereas thermocouple measurements can be used in ground based studies
their implementation in drop-tower rigs is limited. A possible approach to determine the temperature field around the flame is
to use interferometric techniques. The implementation and testing of apdaeanterferometry technique is described below
Derivedfrom text
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Effects of Buoyancy on Laminar and Trbulent Premixed \AFlame
Cheng,Robert K., California Uniy USA; Bedat, Benoit, California UniMUSA; Fourth International Microgravity Combustion
Workshop;May 1997, pp. 149-153; In English; Also announced as 19970020547
Contract(s)/Grant(s): NASA Order C-32000-R; No Copyrightaih CASI; A02, Hardcopy; A04, microfiche

Turbulentcombustion occursaturally in almost all combustion systems and involves complex dynamic coupling of chemi
cal and fluid mechanical processes. It is considered as one of the most challenging combustiorprebéamthtodayThough
buoyancyhas little efect on power generating systems operating uhigr pressures (e.g., IC engines and turbines), flames in
atmospheridurners and the operation of small to medium furnaces and boilers are profotewgdafy buoyancyChanges
in burnerorientation impacts on their blowfpflash-back and extinction limits, and their range of operation, burning rate, heat
transferand emissions. Theoreticgllyuoyancy is often neglected in turbulent combustion modets¢h¥ modeling resulere
routinely compared with experiments of open laboratory flames thatlasieusly afected by buoyancyfhis inconsistency is
anobstacle to reconciling experiments and theories. Consequefuthdamental understanding of the coupling between turbu
lent flames and buoyancy is significant to both turbulent combustion science and applications. The overall effect of buoyancy
relatesto the dynamic interaction betwettre flame and its surrounding, i.e., the so-called elliptical problem. The overall flame
shapeijts flowfield, stability and mean and local burning rates are dictated by both upstream and downstream boundary condi
tions.In steady propagating premixed flames, buoyanfectef the products region downstream of the flame zone. THestsef
aremanifested upstream through the mean and fluctuating pressure fields to influencsriidrheand flame wrinkling. Intui
tively, the effects buoyancy should diminish with increasing flow momentum. This is the justification for excluding buoyancy
in turbulent combustion models that treats high Reynolds number flows. The objectivegxji@imental research program
is to elucidate flame-buoyancy coupling processes in laminar and turbulent premixed flames, and to characterize microgravity
(micro g) premixed flames. The results are used to derive appropriate scaling parameters for guiding the development of theoreti
calmodels to include thefefcts of buoyancyKnowledge gain from the analysis will alsontribute to further understanding of
theelliptical nature of premixed flames. Our current emphasis is to examine the momentum limit above whfehtthefdfuoy
ancywould become insignificant. This is accomplished by comparing the flowfields and the mean properties of nhormal gravity
flames(+g), and reversed gravity flames (-g, up-side-down flames)fatefit flow velocities and turbulence intensities. Micro
gravity (micro g) flames experiments provide Key reference data to reconcile thefeliénces between flames in +g and -g. As
flame configuration has significant impact on premixed flames characteristics we have studied axi-symmetric conical flames and
plane-symmetricod-stabilizedv-flames. The two configurations produce distinct features that dictates how the flames couple
with buoyancy|In a conical flame, the hgroducts plume completely envelopes the flame cone and shields the flame from direct
interactionwith the ambient aifThe plume originates at the burner rim and generates geéntdtowfield. In comparison, the
productsregion of v-flames forms between the twin flame sheets and it is gamtéowards the centptane. Interaction with
ambientair is limited to the two end regions of the stabilized rod and beyond the flame sheets.
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Unsteady Multidimensional Simulations of the Structue and Dynamics of Flames
Kailasanath, K., Naval Research Lab., USA; Patnaik, G., Naval Research Lab., USA; Oran, E. S., Naval RésctiSA;
FourthInternational Microgravity Combustionakshop; May 1997, pp. 161-166; In English; Also announced as 19970020547,
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The primary objective of our research is to develop an understanding of fdreifes in the structure, stabiliynamics
andextinction offlames in earth gravity and in microgravity environments. Numerical simulations, in which the various physical
andchemical processes can be independently controlled, can significantly advance our understanding éétberseddiThere
fore, our approach is to use detailed time-dependent, multidimensional, multispecies numerical models to perform carefully de
signedcomputational experiments. Sometloése computational experiments are also complementary to physical experiments
performedunder the Microgravity Combustion Science Program. In this report, we provide a brief summary of our research since
thelast microgravity combustion workshop. The two major projects we have been working on are: (1) the development and ap
plication of a three-dimensional, time-dependent flamaalel, and (2) a study of thefexfts of gravity on flame-vortex interac
tions. A state-of-the-art parallédlame code, FLAME3D, has been developed and used to simulate the three-dimensional cellular
structureof leanhydrogen flames. The results from the simulations have been compared to our previous two-dimensional simula
tionsto understand the role of three-dimensionalityis is discussed below in some detail after a brief discussion of the flame
code.The second project deals with flame-vortex interactions underetit gravitational environments such as zepyard
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anddownward Earth gravityrhese numerical experiments are complementary to the physical experiments of Driscoll et al re
ported elsewhere in these proceedings.
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Includes physical, chemical, and mechanical properties of metals, e.g., corrosion; and metallurgy.

19970019302Los Alamos National LapNM USA
Mechanical Response and Micocrack Formation in a Fine-Grained DuplexTiAl at Differ ent Strain Rates and Empera-
tures
Jin, Zhe, Los Alamos National Lab., USA; Ca@arl, Los Alamos National Lab., USA; Gr&yeoge T Ill, Los Alamos National
Lab., USA; Kim, Young-Won, Universal Energy Systems, Inc., USA; 1996; 11p; In English; TMS: Materials Week, 6-10 Oct.
1996,Cincinnati, OH, USA
Contract(s)/Grant(s): W405-eng-36
ReportNo.(s): LA-UR-96-3075; CONF-961017-8; DE96-014931; No CopyrighgilAlssuing Activity (Department of Engy
(DOE)), microfiche

Compressive behavior of this alloy was studied at strain rates of 0.001 sec(exp -1) and 2000 sec(exp -1) and temperatures
from -196 C to 1200 C.dmperature dependenctkyield stress was found to depend on strain rate: At the quasi-static strain rate,
0.001 sec(sup -1), the yield stress decreases with temperature with a plateau between 200 and 800 C. At the high strain rate, 200
sec(supl), the yield stress exhibits a positive temperature dependence above 600 C. Strain hardening rate decreases dramatically
with temperature in the very low and high temperataggons with a plateau at intermediate temperatures for both strain rates.
As the strain rate increases, the strain hardening rate plateaus extended to higher temperatures. The strain rate sensitivity increase
slightly with temperature (but less than 0.1) for strain rates above 0.001 sec(sup -1). However, at a strain rate of 0.001 sec(sur
-1), there is a dramatic increase in the strain rate sensitivity with temperature; 4B0v@, the rate sensitivity becomes much
larger.Microcracks occurring in grain interiors and at grain boundaries were observed at all strain rates and temperatures. Forma
tion and distribution of microcracks were found to vary depending on strain rate and deformation temperature.
DOE
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19970019319Argonne National LabMaterials Science LablL USA
Spin-density-wave antiferomagnetism of Cr in Fe/Cr(001) superlattices
Fullerton,Eric E., Agonne National Lab., USA; Bade&. D., Agonne National Lab., USA; Robertson, J. L., Oak RiNgé&onal
Lab.,USA; [1996]; 15p; In English; 5th; Physics afahsition Metals, 24-27 Sep. 1996, Osaka, Japan
Contract(s)/Grant(s): ¥81-109-eng-38
ReportNo.(s): ANL/MSD/CP-90555; CONF-9609168-3; DE96-015088; No CopyrighajlACASI; A03, Hardcopy; A01, mi
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The antiferromagnetic Spin-Density-aie (SDW) order of Cr layeis Fe/Cr(001) superlattices was investigated by neutron
scattering. For Cr thickness 51-190 A, a transverse SDW is formed for all temperatures below Neel temperature with a single
wavevector Q normal to the layers. A coherent magnetic structure forms with theohtdueSDW near the Fe-Cr interfaces.
For thinner Cr layers, the magnetic scattering can be described by commensurate antiferromagnetic order
DOE
AntiferromagnetismChromium Compoundd$ron Compoundsyagnetic Field Configurations
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Fatigue Mechanisms in Metallic Matrix Composites Final Report 1 Jul. 1995 - 30 Jun. 1996
Earthman, James C., California UniMSA; Lavernia, Enrique J., California UniWSA; Aug. 1996; 13p; In English
Contract(s)/Grant(s): F49620-92-J-0262
Report No.(s): AD-A319912; AFOSR-TR-97-0026; No Copyrightais CASI; A03, Hardcopy; A01, microfiche

Fatiguecrack growth in alumina particulate reinforced Ni3Al alloy composites, IC-50/AI203, fabricated using a spray depo
sition and co-injection process was examined and compared with that in a conventional nickel-based superalloy, Inconel 718.
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Singleedge-notched fatigue crack growth specimens were tastht constant dK conditions using a custom fully automated
servo-hydraulic test system. The results indicate that the threshold value of dK is at least as high as that for monolithic IC-50,
regardles®f whether the composite iis the as-sprayed or HIPed condition. Howetlee HIPed microstructure exhibits a higher
fatiguecrack growth resistance in the Paris law regime compared to the as-sprayed material. Both compositefwsribiack

growth resistance compared to that for unreinforced IC-50. Compared with Inconel 718, the present IC-50 Metal Matrix Compos
ites (MMCs) consistently exhibit substantially better fatigue crack growth resistance properties.

DTIC
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19970019383Rockwell International CorpThousand Oaks, CA USA
Environmental Integrity of the Coating Metal Interface - Novel Non-MOC Technology Annual Report 1 Oct. 1995 - 30 Sep.
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Kendig, Martin W,, Rockwell International Corp., USA; Sep 1996; 5p; In English
Contract(s)/Grant(s): N00014-92-C-0215
Report No.(s): AD-A317351; No Copyrightyail: CASI; A01, Hardcopy; AO1, microfiche

Environmentaktoncerns demand a reduction if not total elimination of the emissiordaifl& Oganic Compounds (VOCs)
from all manufacturing processes. This study seeks to identify the critical factors which will lead to the optimization-viQC
epoxycoating and ultimately to produce a prototype non-VOC marine pribngrgoal is to develop an ambient temperature cur
ableepoxy coating that is fully compatible with supercritical CO2 (SOF CO2 ) without VOC and can meet the performance re
quirements at least equivalent to Mil Spec 24441. Our efforts have been focused on: (1) studying the relationship between the
structure of amine curing agent and its reactivity with SOF CO2 and (2) identifying an amine curing agent that can reversibly
releaseCO?2 at a rate fast enough to allow the formation of a coating thatfeem and void free. Our approach entails the deposi
tion of the epoxy resin from a supercritical CO2 (SOF CO2) solution.
DTIC
Organic Compound<£poxy Resingyletal CoatingsEnvironment Potection

199700193990ak Ridge National LapTN USA
Charge-density wave and magnetic phase diagram of ahmium alloys
Fishman, R.S., Oak Ridge National Lab., USA, Jiang, X.W., North Dakota State Univ., USA; Aug. 08, 1996; 14p; In English;
Magnetismand Magnetic Materials '96, 12 - 15 Na&996, Atlanta, GA, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
ReportNo.(s): CONF-96141-4; DE96-015046; No CopyrightyAil: Issuing Activity (Department of Engy (DOE)), micre
fiche

The magnetic phase diagrams of all dilute Cr alloys can be explained by a simple theoretical model with coupled spin- and
chage-density waves and a finite electron resenibihe chage-density wavand electron reservoir are Baiently large, the
paramagnetic to commensurate spin-density wave transition becomes strongly first order, as found in Cr(1-x)Fe(x) and
Cr(1-x)Si(x)alloys. Theobserved discontinuity of the slope dT(sub N)/dx at the triple point and the bending of the CI phase bound
ary are also natural consequences of this model.
DOE
Chromium AlloysPhase Diagramsiiagnetic Poperties;Electric Chage

19970019524lowa Univ, Dept. of Mechanical Engineerintpwa City 1A USA
Transport Phenomena During Equiaxed Solidification of AlloysFinal Report
Beckermann, C., lowa UniM\USA; deGroh, H. C., lll, NASA Lewis Research Centé8A; Apr. 07, 1997; 136p; In English
Contract(s)/Grant(s): NCC3-290
Report No.(s): NASA-CR-204066; NAS 1.26:204066; No CopyrighigihCASI; A07, Hardcopy; A02, microfiche

Recentprogress in modeling of transport phenomena during dendritic alloy solidification is reviewed. Starting from the basic
theorem=f volume averaging, a general multiphase modeling framework is outlined. This framework allows for the incorpora
tion of a variety of microscale phenomena in the macroscopic transport equations. For theli¢asgoof dominated solidifica
tion, a simplified set of model equations is examined in detail and valittatmagh comparisons with numerous experimental
datafor both columnar and equiaxed dendritic growth. This provides a critical assessment of the various model assumptions. Mod
elsthat include melt flow and solid phase transport are also discussed, although their validation is still at an early stage. Several
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numericalresults are presented that illustrate some of the profeffects of convective transport on the final compositional and
structuralcharacteristics of a solidified part. Important issues that deserve continuing attention are identified.

Author

Solidification; Binary Alloys;Dendritic Crystals;Microstructue; Macroscopic Equationgylodels

19970019560lllinois Inst. of Tech, Metallugical Engineering and Materials ScienGhicago, IL USA

Synthesis, Characterization, and Properties of Nanometer-Sized IntermetallicBinal Report 1 Jul. 1992 - 31 Jul. 1995

Dollar, Marek, lllinois Inst. of €h., USA; ChoudryMahmood S., lllinois Inst. oféich., USA; Sep. 1995; 81p; In English

Contract(s)/Grant(s): F49620-92-J-0252

Report No.(s): AD-A320458; AFOSR-TR-97-0034; No Copyrightaifs CASI; A05, Hardcopy; A01, microfiche
Nanocrystallingntermetallics were produced from pre-cast NiAl using electron beam inert gas condensation system. A liquid

nitrogencooled cold finger was used to collect the powdAéer collection, the powder was transported under high vacuum to

a compaction unit where in-situ compaction at 1.4 Gpa was carried out under vacuum conditions at tenrpagtgéom

100to 300 C. Engyy dispersive spectroscopy and X-rayfrdi€tion (XRD) techniques wergsed to investigate chemical composi

tion, phase and grain sizevékage grain size in the range of 2 to 10 nm was found for vasreEmensXRD spectra of as consol

idatedspecimens suggested a majority of ordered phase with little disordering in n-NiAl.

DTIC
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19970019563Lawrence Livermore National Lah.ivermore, CA USA
Electronic structure and phase equilibria in ternary substitutional alloys
Traiber,A. J. S., Massachusetts Inst. @ch., USA; Allen, S. M., Massachusetts Inst. ef., USA; Tirchi, RE. A., Lawrence
Livermore National Lab., USA; Werstrat, R. M., National Inst. of Standards aadhhology USA; Apr. 26,1996;50p; In ER
glish
Contract(s)/Grant(s)V-7405-eng-48
ReportNo.(s): UCRL-ID-124587; DE96-050%1No Copyright; Aail: Issuing Activity (Department dEnegy (DOE)), micra
fiche

A reliable, consistent schene study phase equilibria in ternary substitutional alloys based on the tight-binding approxima
tion is presented. Wh electronicparameters from linear nfirf-tin orbital calculations, the computed density of states and band
structurecompare well with those from more accurate ab initio calculations. Disordered alloys are studied within the tight-bind
ing coherent-potential approximatiextended to alloys; ergatics of ordered systems are obtained throuigittdfe pair interac
tionscomputed with the general perturbation method; and partially ordered alloys are studied with a novel simplification of the
molecular coherent-potential approximation combined with the general perturbation method. The formalism is applied to bcc-
based ZiRu-Pd alloys which are promising candidates for medical implant devices. Usiggtaseobtained from the above
schemeyve apply the clustewariation method to study phase equilibria for particular pseudo- binary alloys and show that results
areconsistent with observed behavior of electronic specific hediaerf with composition for Zr(0.5)(Ru, Pd)(0.5).
DOE
Atomic Structure; Ternary Alloys; Phase Transformations; Order-Disorder Transformations; Body Centered Cubic Lattices;
PhaseStability (Materials);Palladium Alloys;Ruthenium AlloysZirconium AlloysPerturbation Theory

19970019581Brookhaven National LapUpton, NY USA
Exchange-Spring Nd-Fe-B alloys: Investigations intogversal mechanisms and their temperate dependence
Lewis, L. H., Brookhaven National Lab., USA;al¢h, D. O., Brookhaven National Lab., USA; Panchanathad&gnequench
Internationalinc., USA; 1996; 15p; In English; Magnetism and Magnetic Materials, 12-151988, Atlanta, GA, USA
Contract(s)/Grant(s): DE-AC02-76CH-00016
Report No.(s): BNL-63415; CONF-9641-2; DE97-000140; No Copyrightyvail: CASI; A03, Hardcopy; A01, microfiche

In order to investigate factorsfafting coercivity a series of two-phase Nd2Fel14B-based nanocomposite alloys fertmdif
excess iron concentrations were produced by melt-spinning methods. The constituent grain size was estimated by diffraction
methodgo be in the range of 150 A - 500 A, and room-temperature demagnetization curves verify that the alloys studied exhibit
amodest remanence enhancement. Isothermal remanence magnetization (IRM) and dc-demagnetizatmegf@&nents
performedat temperatures in the range 275 K less than or equal to T less than or equal to 350 K illustrate that the coercivity and
irreversiblemagnetization develops in a bimodal, incoherent manner from a demagnetized stptmtidgmagnetization from
a saturated state the system evinces collective, exchange-coupled behavior as illustrated by the reversible magnetization M(sut
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rev). The temperature dependencies and values of the irreversible susceptibility X(sub irr) (DCD) suggesttieabting phase
with a magnetic anisotropy intermediate to the two constituent main phases may be present in the alloys.

DOE

DemagnetizationNeodymium Alloydron Alloys;Coecivity; Magnetization

19970019589Carnegie-Mellon Uniy Dept. of Materials Science and EngineeriRigtsbugh, A USA
Low Temperature Chemical Routes to Synthesis and Bcessing of Ttanium Aluminides Intermetallics Final Report 15
Dec.1994 - 14 Apr1996
Kumta, Prashant N., Carnegie-Mellon UniSA,; Jun. 14, 1996; 30p; In English
Contract(s)/Grant(s): F49620-95-1-0088
Report No.(s): AD-A320466; AFOSR-TR-97-0052; No Copyrightaifi CASI; A03, Hardcopy; A01, microfiche
Thegoal of this project was to synthesize gamrird-Tising low temperature chemical processing techniques. Fdaretit
chemical processes based on the electropositive and reducing pdibenmfwere used to investigate their potential for the syn
thesis of the aluminides. The reactions conducted in polar solvents resulted in the forma#daloh@ with TiC as a secondary
phase Among the various polar solvents attempted, THF appears to be the most soitahié since the carbide phase was very
muchreduced. It also appears from these preliminary studies that subjecting the precursors to pre-treatment in H2 makes them
stabletowards oxidation. \Ashing the preheated powders in water at this stage helps in minimizing and even elitaiatge
extent impurity phases which may be related to lithium. The uses of inert solvents were found to be unsuitable due to the formation
of insoluble adducts that leadttte generation of the formation of unknown phases in additioiCtoThe presence ofiC as
animpurity is related to the coordination ofCT with the solvent. The procesd®is promise and future ffrts should be concen
tratedon removabf the solvent molecules coordinated to the metal groups so that single phase gAhwaa{ie synthesized.
At the same time, it is possible that theg&-T iC composites may have some potential structural application.
DTIC
Intermetallics;Aluminides;Titanium; Synthesis (ChemistryBolvents

19970019643NASA Lewis Research CenjeZleveland, OH USA

Corrosion of Mullite by Molten Salts

JacobsonNathan S., NASA Lewis Research Centéd8A; Lee, Kang N., NASA Lewis Research Cent#éBA; Yoshio, Etsuo,

OkayamaJniv., Japan; J. Am. Ceram. Soc.; Aug. 1996luvhe 79, No. 8, pp. 2161-2167; In English

Report No.(s): NASA-TM-12759; NAS 1.15:12759; No Copyright; ¥ail: CASI; A02, Hardcopy; A01, microfiche
Theinteraction of molten salts of &rent Na20 activities and mullite is examined with furnace and burner tests0fbe

acidicmolten salts form small amounts of Al203; the more-basic molten salts form various Na20-AlI203-SiO2 compounds. The

resultsare interpreted using the Na20-Al203-SiO2 ternary phase diagram, and some pofsiiba gi&ths are discussed. The

generallyhigher melting points of Na20-Al203-SiO2 compounds lead to better behavior of mullite in molten satapased

to SiO2-protected ceramics such as SiC. Mullite-coated SiC is discussed, and the corrosion behavior is evaluated.

Author
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19970020035Defence Science an@dhnology Oganisation Ship Structures and Materials Di€anberra, Australia
The Weld Cracking Susceptibility of High Hardness Armour Steel
Alkemade, S. J., Defence Science aadhhology Oganisation, Australia; Mafl996; 25p; In English
ReportNo.(s): AD-A318815; DSD-TR-0320; DODA-AR-009-659; No Copyrightyvail: CASI; A03, Hardcopy; AOlmicro-
fiche

Thework detailed in this paper was performed to determine the likelihood of cracking during and after welding of 10 mm
thick, high hardness, armour steel plate in conditions of high restraint. All weldingesfasmed using the pulsed gas metal arc
welding process in the flat position. High restraint conditions were tested using the Y-groove test. Welds were performed with
ferritic, austenitic and duplex austenitic /ferritic electrodérsderbead cracking, a typical form of hydrogen induced cracking,
wasobserved in the hardened region of the hdattfd zone of ferritic welds where the heat input was 0.5 kJ/mm and the preheat
was750 C or less. No cracking was observed at this heat input when the preheat was raised to 1500 C. When the heat input was
raisedto 1.2 kJ/mm, no cracking was observed, even when preheat was not used. Underbead cracking was not observed in eithe!
austenitioor duplex welds. Howevgthe duplex welds were found to be susceptible to weld metal solidification cracking when
theheat input used was l19@.5 kJ/mm. These cracks did not occur when the heat input was raised to 1.2 kJ/mm.
DTIC
Arc Welding; Welded JointsMetal Plates;Austenite
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19970020093NASA Lewis Research Centetleveland, OH USA
Observations of Static Strain-Aging in Polycrystalline NiAl
Weaver, M. L., Florida Agricultural and Mechanical Univ., USA; Noebe, R. D., NASA Lewis Research Center, USA; Lewan-
dowski,J. J., Case @étern Reserve UnjMWJSA,; Oliver B. F, Tennessee UnivUSA; Kaufman, MJ., Florida Uniy, USA; Inter
metallics;1966; ISSN 0966-9795;0lume 4, pp. 533-542; In English
Contract(s)/Grant(s): N0001491-J-1370; NSF DMR-89-8326; NGT3-2958
ReportNo.(s): NASA-CR-204551; NAS 1.26:204551; CopyrighaiVéd (NASA); Avail: CASI; A02, Hardcopy; AOlmicro-
fiche

Staticstrain-aging has been investigated in eight polycrystalline NiAl alloys. After annealih@tak¥or 7200 s followed
by furnace cooling, high-purifyitrogen-doped, and titanium-doped alloys exhibited continuous yielding, while conventional-
purity and carbon-doped alloys exhibited distinct upper yield points and Luders strains. Either water quenchit@0ftomr 1
prestrainingvia hydrostatic pressurization suppressed the yield points in the latter blibyisey could be reintroduced by further
annealingreatments. ¥ld points could be reintroduced more rapidly if the specimens were prestrained uniaxially rather than
hydrostaticallyowing to the arrangement of dislocations into cell structures duriiaxial deformation. Chemical analysis sug
geststhat the species responsible for strain-aging is interstitial carbon.
Author
Alloys; Polycrystals;Nickel; Yield Point; Carbon; Annealing;Aluminum

19970020320State Univof New York, Stony Brook, NY USA
Investigation into the Susceptibility of Corrosion Resistant Alloys to Biocorosion Final Report 1 Oct. 1995 - 30 Sep. 1996
Clayton,Clive R., State Univof New York, USA; Sep. 1996; 6p; In English
Contract(s)/Grant(s): N00014-96-1-0059
Report No.(s): AD-A317674; No Copyrightyail: CASI; A02, Hardcopy; A01, microfiche

Theinfluence of sulfate-reducing bacteria (SRB) on the passivity of Mo-bearing (type 3I7L) and loankéot (type 304)
austeniticstainless steels (55) wawvestigated by x-ray photoelectron spectroscopy (XPS), microbiological and electrochemical
techniquesSamples were exposed to SRB, and then the resulting surfaces were analyzed by XPS, and the corrosion resistance
by potentiodynamic polarization in deaerated 0.1 M HCI. In order to further undetStangdassivitythe SRB-exposed samples
werealso analyzed by XPS after potentiostatic polarization at a passive potential in the hydrochloric solution.
DTIC
Corrosion Resistancdacteria; Austenitic Stainless SteeRassivity

19970020324Pennsylvania State UnjyJniversity Park, R USA
The Characterization of Microbiologically Influenced Corrosion (MIC) Under Cathodic Protection Conditions Annual
Report,Oct. 1995 - Oct 1996
Macdonald Digby D., Pennsylvania Staténiv., USA; Unz, Richard, Pennsylvania State UnilSA; Oct. 1996; 82p; In English
Contract(s)/Grant(sN00014-94-1-0027
Report No.(s): AD-A319382; No Copyrightyail: CASI; A05, Hardcopy; A01, microfiche

Thegoal of the present research is to investigate fieetafeness of cathodic protection in preventing, halting, or limiting
themicrobiologically influenced corrosion (MIC) of carbon steel substrates in seaM#teis defined as the corrosion resulting
from the interaction of bacteria, especially Sulfate Reducing Bacteria (SRB), and their biological end products with metal sur-
faces.In order to address this problem, four key issues are beiegtigated. Firstlythe chemical and electrochemical conditions
beneattbiofilm must be determined. Secondiye thermodynamic conditions necessary at the surface of the substrate for cathodic
protection to be éctive must be known. Thirdlyhe process by which SRB colonize and adhestetel surfaces needs to be
examinedFinally, the efectiveness of impressed current cathodic protection techniques on inhibiting corrosion dyeés the
enceof biofilms and tubercles on the carbon steel surface must be investigated.
DTIC
Cathodic CoatingsCorrosion Pevention;Bacteria;Carbon SteelsMetal Surfaces

19970020384Defence Science aneédhnology Oganisation Aeronautical and Maritime Research Lafielbourne, Australia
Strength and Fatigue Life Enhancements of Cracked Metal

Finney,J. M., Defence Science andchnology Oganisation, Australia; Niessen, C,, Defence Science addnblogy Oganisa-

tion, Australia; Absolom, N., Defence Science ardfinology Oganisation, Australia; Lemm, K., Defence Science asxchmol-

ogy Organisation, Australia; Oct. 1996; 29p; In English

Report No.(s): DSD-TR-0434; AR-009-913; Copyright)vAil: Issuing Activity (Defence Science andchinology Oganiza-
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tion, Melbourne, Australia), Hardcopmicrofiche

Plates with cracks were examined experimentally on 2024 aluminum alloy specimens. Measures to reclaim both the static
strengthand the fatigue life of these plates also was done. The simple measure of stop drilling the crack tips restoréftemost of
tensilestrength of the plate. Cold expanding the resulting holes and inserting interference-fit steel plugs has dramatically increased
fatigueresistance. For the same spectrum the fatigue life stresses in the life-enhanced plates needed to be 2.6 times those in th
plain cracked plates. This factor remained practically constant in the presence of secondary bending awezage bending-
stress/axial-stregatio was 0.5. The secondary bending reduced the fatigue life by only about 25% for both unenhaseed and
hanced specimens. The Etlaircraft can benefit from these results having obvious application to the lower wing skin cracking.
CASI
FatigueLife; Crack Tips; Metals; Tensile Stength;Stress Ratio

19970020408Academy of Sciences of the Ukraji@rdyumov Inst. for Metal Physic&iev, Ukraine
Metal Physics and Advanced &chnologies, \dlume 18
Molodkin, V. B., Editor, Academy of Sciences of the Ukraine, Ukraim¢arenko, VA., Editor, Academy of Sciences of the
Ukraine, Ukraine; Nov. 1996; ISSN 0204-3580; 84p; In Russian; Copyright; Avail: Issuing Activity (National Academy of
Science®f the Ukraine, 36 Academiciarekhadsky Blvd., UA-252680 Kiev-142, Ukraine), Hardcamjcrofiche

Papersaddress the following topics: Electron density of states and electniedlictivity of disordered alloys, investigation
of granular electrodeposited Fe-Cu films, application of Gsefemniction to electron scattering based on dynamical theory of scat
tering by deformedrystals, and specifics of X-ray flise scattering as a result of gamma-phase particles formation in single crys
tals of nickel-based superalloys.
Derived from text
ElectronDensity(Concentration) Electrical ResistivityElectrodepositionElectron ScatteringSingle CrystalsX Ray Scatter
ing; Nickel Alloys;Iron Alloys

19970020437NASA Lewis Research Cenjetleveland, OH USA
Temperature and Strain-Rate Effects on Low-Cycle Fatigue Behavior of Alloy 800H
Rao,K. Bhanu Sankara, NASA Lewis Research Cetd&A; Schifers, H., Kernforschungsanlage, Germany; SchulsteKern
forschungsanlag&ermany; Halford, G. R., NASA Lewis Research Cetd&A; Metallugical and Materials fRnsactions A.;
Feb.1996; \blume 27A, pp. 255-267; In English
Report No.(s): NASA-TM-12753; NAS 1.15:12753; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, microfiche

Theeffects of strain rate (4 x 10(exp -6) to 4 x 10(exp -3)/s) and tempemtuhe Low-Cycle Fatigue (LCF) behavior of
alloy 800H have been evaluated in the range 750 C to 950 C. Total axial strain controlled LCF tests were conducted in air at a
strainamplitude of +/- 0.30 pct. LCF life decreaseith decreasing strain rate and increasing temperature. The cyclic stress re
sponse behavior showed a marked variation with temperature and strain rate. The time- and temperature- dependent processe
which influence the cyclic stress response and life have been ideatifiettheir relative importance assessed. Dynamic strain
aging,time-dependent deformation, precipitation of parallel platelets of M(28)Gfain boundaries and incoherent ledges of
twins, and oxidation were found to operate depending on the test conditions. gést &fiect on life was shown by oxidation
processes.
Author
Temperatue DependenceStrain Ratelife (Durability); Fatigue (Materials);Alloys

27
NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and ceram-
ic materials. For composite materials see 24 Composite Materials.

19970019358Mitsubishi Heavy Industries LtdHiroshima, Japan

Impr ovement of Drain Erosion Resistance of Steamufbine Blade by Ceramics Coating

Ebara,Ryuichiro, Mitsubishi Heavyndustries Ltd., Japan;arhada, Wshikazu, Mitsubishi Heavy Industries Ltd., Japan; Naka
gawa, Yoshikiyo, Mitsubishi Heavy Industries Ltd., Japan; Wada, Tetsuyoshi, Mitsubishi Heavy Industries Ltd., Japan; Osaki,
Hiroaki, Mitsubishi Heavy Industries Ltd., Japan; Feb. 1997; 8p; In English

Report No.(s): MTB-202; No Copyright,vail: CASI; A02, Hardcopy; A01, microfiche
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In order to prevent drain erosion of turbine moving blades, we have successfully develofgéN anGltilayered coating
instead of the stellite plate soldered on the blade surface. The Cr-TiN coatings have been applied to both domestic and foreign
steamturbines since 1987. Recentliye three compressor drive turbines of a major chemical company in the U.S.A. have success
fully finished 7.5 years of non-stop operation, and th&ircoating has beefound to be in good condition. This paper reports
onthe fundamental properties, erosion resistance, and applicatioATofl Coatings in actual turbines.
Author
Erosion; Steam drbines; Turbine BladesCeramic CoatingsTitanium Nitrides;Chromium

19970019502Los Alamos National LapNM USA
Simulation of a ceramic impact experiment using the SPHINX smooth particle hyadynamics code
Mandell,D. A., LosAlamos National Lab., USA; Wgate, C. A., Los Alamos National Lab., USA; Schwalbe, L. A., Los Alamos
NationalLab., USA; 1996; 10p; In English; 16th; Ballistics, 23-28 Sep. 1996, San Francisco, CA, USA
Contract(s)/Grant(s): W405-eng-36
ReportNo.(s):LA-UR-96-1878; CONF-960982-2; DE96-012625; No Copyrightaik CASI; A02, Hardcopy; A01, microfiche

We are developing statistically based, brittle-fracton@dels and are implementing them into hydrocodes that can be used
for designing systems with components of ceramics, glass, and/or other brittle materials. Because of the advantages it has simulat
ing fracture, we are working primarily with the smooth particle hydrodynamics code SPHI&I¥e¥gribe a new brittle fracture
model that we have implemented into SPHINX, and we discuss how the méelal ldm others. to illustrate the cosleurrent
capability,we simulate an experiment in which a tungsten rod strikeget tafr heavily confined ceramic. Simulations in 3D at
relatively coarse resolution yield poor results. Howe2®r plane-strain approximations to the test prodweek patterns that
arestrikingly similar to the data, although the fracture model needs further refinement to match some of the finer eletails. W
cludewith an outline of plans for continuing research and development.
DOE
Simulation;Ceramics;Impact; Statistical AnalysisBrittleness;Aluminum OxidesEracturing; Mechanical Poperties

19970019504MSE, Inc, Butte, MT USA
Pressure-Controlled Atomization Process (PCAP) for Dimensional Restoration of Aviation Parts, Part Einal Report,
Aug. 1990 - May 1995
Tierney John C., MSE, Inc., USAGiovan, Ronald J., MSE, Inc., USA; Leany-Ming, MSE, Inc., USA; Jul. 1996; 208p; In
English
Contract(s)/Grant(s): DE-AC22-88ID-12735; AF Proj. 2103
ReportNo.(s): AD-A317287; AL/EQ-TR-1995-0029-Pt-1; No Copyrightall: Issuing Activity (Defensedchnical Informa
tion Center (DTIC)), microfiche

The Pressure-Controlled Atomization Process (PCAP) is a new thermal spray process in which a liquid metal is atomized
in a supersonic nozzle, which also directs the spray to a suitable substrate. The Spray Casting Project was jointly sponsored by
the USA Air Force, Armstrong Laboratory Environics Directorateyatdall AFB, and the USA Department of EggrOffice
of Technology Development (DOE-OTD) undke U.S. Air Force-DOE Memorandum of Understanding (MOU). The Air Force
applicationuses the Pressure Controlled Atomization Process (PCAP) to thermally spray metallic replacement coatings for elec
troplatedhard chromium. The report presents a history of PCAP as it relates to the development of the process, the development
of the hardware to support the process development and the testing that was conducted to understand the process and gener:
engineeringlata to support the replacement hard chromium electroplating with PCAP sprayed coatings.
DTIC
Atomizing;Sprayed CoatingsSupersonic Nozzles; Sprayekdetal CoatingsLiquid Metals;Electroplating

19970019510Florida Univ, Dept. of ChemistryGainesville, FL USA
Organic and Transition Metal Complex Superconductors and Redox Active Conductive Polymerd-inal Report
Reynolds, John R., Florida UniWJSA; Oct. 07, 1996; 19p; In English
Contract(s)/Grant(s): F49620-92-J-0509; AF Proj. 2303
Report No.(s): AD-A317222; AFOSR-TR-96-0520; No Copyrightaifs CASI; A03, Hardcopy; A01, microfiche

We have developed and characterized a broad class of synthetic amet@lectroactive polymers. Refer to final technical
reportfor AASERT grant F49620-93-1-0322 for an overview of advances made in transition metal complexes as radical anion
componentsn synthetic metals. Whave developed a new family of electrochromic polymers utilizing 3,4-ethylenedioxythio
pheneas an oxidatively polymerizable moiefyhese polymers allow Band Gap Engineering such that the full visible spectrum
is attained. These polymers have been incorporated into high contrast, dual polymer electrochromic devices which exhibit a high
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degree of switching stability (more than 10,000 switches easily attained). Luminescent polyphenylenes have been synthesized
havingbothpolar and ionic functionalityThese have been incorporated into blue-emitting EL devices using electrostatie deposi

tion methods. A number of external transitions with indugtiy Force personnel, and academic laboratories are underway re
searchingapplications for these polymers in electrochromic and electroluminescent devices, along with possibilities as corrosion
protectioncoatings.

DTIC

Transition Metals;Organic Materials;Oxidation-Reduction Reactions

19970019535Armstrong Lah.Brooks AFB, TX USA
Technical Evaluation of Moving C-130 Engine Compessor Wash Operations Indoor Washrack, Building 228, Little Rock
Air Force Base, ArkansasFinal Report 23 - 27 Jan. 1995
Schmidt,Franz J., Armstrong Lab., USA; HemenwByris A., Armstrong Lab., USA; Davis, Robert Rrmstrong Lab., USA;
Oct. 1996; 35p; In English
Report No.(s): AD-A317152; AL/OE-TR-1996-0129; No Copyrighta CASI; A03, Hardcopy; A01, microfiche

Personnefrom the Armstrong Laboratory &ter Quality Branch conductétiastewater Characterization on the wastewater
from a C-130Engine Compressor &h Ope ration at Little Rock AFB, Arkansas, 23-27 Jan 95. Based on the Cadmium and Nickel
MassBalance Models, the scope of the survey was to comparedatiels with the actual amount of cadmium and nickel in the
enginecompressor washwater from the point where the washwater fell from the C-130 aircraft to Little RoskvaBt®water
dischargepoint. The combined results of the phased investigation led to our recommendations thatdbeltbaseaduct com
pressomwashes on up to two or three aircraft per day without pretreatmermeddmmended that the base carefully moritar
maintain the oil/water separator at Facility 228 as long as compressor washes would be conducted there, to ensure that non-com
pliancewould not result from cadmium in teparator from past operations being released into the sanitary sewer system in sub
sequent operations, resulting in a stiidieavy metals that could cause a violation of pretreatment agreement limits. Addijtionally
we recommended that if compressor washes were to be conductddrigrtame period, the base should consider an industrial
wastewatepretreatment system for heavy metals generated from the operations.
DTIC
Evaluation;Compessors;Performance @sts;Water Quality;C-130 Aicraft; Engines

19970019562MSE, Inc, Butte, MT USA
Pressure-Controlled Atomization Process (PCAP) for Dimensional Restoration of Aviation Parts, Part Zinal Report,
Aug. 1990 - May 1995
Tierney John C., MSE, Inc., USAGiovan, Ronald J., MSE, Inc., USA; Leény-Ming, MSE, Inc., USA; Jul. 1996; 158p; In
English
Contract(s)/Grant(s): DE-AC22-88ID-12735; AF Proj. 2103
Report No.(s): AD-A317288; AL/EQ-TR-1995-0029-Pt-2; No Copyrighaih CASI; A08, Hardcopy; A02, microfiche

The Pressure-controlled Atomization Process (PCi8R)new thermal spray process in which a metal is atomized in a super
sonic nozzle, which also directs the spray to a suitable substrate. The Casting Project was jointly sponsored by the USA Air Force,
ArmstrongLaboratory Environics Directorate agridall AFB, and the USA Department of EggrOffice of Technology Devel
opment(OTD) under the U. S. Air Force - DOE Memorandum of Understanding (MOU). The Air Force application the Pressure
ControlledAtomization Process (PCAR) thermally spray metallic replacement coatings for electroplated hard chromium. The
reportpresents a history of PCAP as it relates to the development of the process, the develaadatrdivare to support the
procesglevelopment, and the testing that was conducted to understand the process and generate engineering datiaeto support
replacemenbard chromium electroplating with PCAP sprayed coating.
DTIC
Pressue; DimensionsRestoration;Atomizing;Spacecraft Components

19970019671Centre de Recherches Scientifiquesestihiques de I'lndustrie des Fabrications Metallig&esc Scientifique
de la Cense RougBrussels, Belgium
The Assembly of Thermoplastics by Adhesive Bonding: Bcess and Contol
Lecomte, J., Centre de Recherches Scientifiques et Techniques de I'ilndustrie des Fabrications Metalliques, Belgium; Bolted/
BondedJoints in Polymeric Composites; Jan. 1997;I8English; Also announced as 19970019652; Copyrighived; Avail:
CASI; A02, Hardcopy; A03, microfiche
Nowadaysthe manufacturing techniques include more and more frequently the assemblifigrefitifaterials, each dedi
cated to fulfill one or several requirements of the final assembly. Product designers are therefore induced to consider adhesive
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bondingof thermoplastic materials, either between themselves or to other materials. Adhesive béedirsgoéral advantages:
weightreduction, better stress distribution in the joint, sealing and insulation. HowEséype of assemb)yespecially when
theadherents are thermoplastics, raises many questions about the perfoimseroes of mechanical resistance, durabibiyd
alsoabout theeliability and the control of the joints. This presentation will consider the four design steps which are of primary
importancefor the conception of an assembly by adhesive bonding.

Author

Adhesive Bondindfhermoplastic Resing;hermoplasticity

19970019676NASA Lewis Research Cente&leveland, OH USA
Probabilistic Evaluation of Bolted Joints in Polymer Matrix Composites
Chamis, C. C., NASA Lewis Research Center, USA; Minnetyan, L., Clarkson Univ., USA; Jan. 1997; 16p; In English; Also
announceas 19970019652; Copyrightaived; Avail: CASI; A03, Hardcopy; A03, microfiche

Computationamethods are described to probabilistically simulate fracture in bolted composite structures. Progressive frac
tureis simulated via an innovative approach independent of stress intensity factors and fracture toughnésst dstedicture
damage of design variable uncertainties is quantified. The Fast Probability Integrator is used to essstsiththe composite
structureresponse before and after damage. Sensitivity of the response to design variables is evaluated. The methods are demon
stratedfor bolted joint polymer matrix composite panels under end loads. Tewsedf fabrication process are included in the
simulationof damage in the bolted panel. The results show that the mestivef way to reduce the end displacement at fracture
is to control the load and ply thickness.
Author
Bolted JointsComposite Structes; Fracture Stength;Stress Intensity Factorg2olymer Matrix Composites

19970019705NASA Lewis Research Centetleveland, OH USA

The Oxidation and Protection of Gamma Titanium Aluminides

Brady, Michael P., NASA Lewis Research Center, USA; Brindley, William J., NASA Lewis Research Center, USA; Smialek,

Jamed. ., NASA Lewis Research CenfdySA,; Locci, Ivan E., NASA Lewis Research Centé8A; JOM; Nov 1996; \blume

48,No. 11, pp. 46-50; In English

Report No.(s): NASA-TM-12484; NAS 1.15:12484; No Copyright; ¥ail: CASI; A02, Hardcopy; A01, microfiche
Theexcellent density-specific properties of the gamma class of titanium aluminides make them attrdotieerfediate-

temperatur¢600-850 C) aerospace applications. The oxidation and embrittlement resistdresedflloys is superior to that of

thealpha(sub 2) and orthorhombic classes of titarduminides. Howevesince gamma alloys form an intermixed Al2G&Z

scalein air rather than the desired continuous Al203 scale, oxidation resistance is inadequdtigatehe of this temperature

range(i.e., greater than 750-800 C). For applications at such temperatures, an oxidation-oesistanwill be needed; howeyer

amajor drawback of the oxidation-resistant coatings currently available is severe degradation in fatigue life by the cmating. A

classof oxidation-resistant coatings based in thRAFCr system ofers the potential for improved fatigue life.

Author

Oxidation Resistancdjtanium Alloys;Protective CoatingsAluminum AlloysChromium Alloys

19970019750Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
Test Tank Evaluation of A Frequency-Scanning, Micowave Radiometer to Estimate Oil Thickness and Physical Bper-
ties Final Report Sep. 1994 - Feb. 1996
Murphy, T. J., Massachusetts Inst. ach., USA; McMahon, O. B., Massachusetts Inst.eal, USA; HoverGary L., Coast
Guard Research and Development Cetd&A; Apr. 1996; 559p; In English
Contract(s)/Grant(s): F19628-95-C-0002
Report No.(s): AD-A320082; USCG-D-18-96; No Copyrightaik CASI; A24, Hardcopy; A04, microfiche

This report describes the testing of a 26-40 GKia-band) Frequency Scanning Radiometer (FSR) at OHMSETT (the Na
tional Oil Spill Response 8st Facility) to evaluate the instrumerdbility to detecand measure the thickness of oil films on water
Measurementariables were oil type, oil thickness, and wave conditions. The results indicate that the FSR was able to reliably
measure oil thickness under calm conditions and, in some cases, under mild wave conditions. Future hardware development
shouldinclude (1) a multichannel upgrade to the Ka-band FSR to decrease the data acquisition interval, and (2) the development
of a proof-of-concept Wand (75-10 GHz) FSR to measure thinner films. After laboratory testing, these instruments should be
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evaluatecit OHMSETT Included in the appendices to this report arefalhe radiometric Brightnessemperature (TB) versus
measuremerftequency plots for the data collected at OHMSETT

DTIC

Evaluation;Measuring InstrumentQil Slicks

19970019879Washington State UnivDept. of PhysicgsPullman, VA USA
Polymer Fibers for Nonlinear Optics Final Report 1 May 1993 - 30 Aprl996
Kuzyk, Mark G., Vshington State UnivUSA; Oct. 01, 1996; 13p; In English
Contract(s)/Grant(s): F49620-93-1-0255; AF Proj. 2303
Report No.(s): AD-A317197; AFOSR-TR-96-0516; No Copyrightais CASI; A03, Hardcopy; A01, microfiche

Thegoal of our research is to assess the possibility of making an ultrafast all-optical switching device. This require the prelim
inaries of doing materials processing, materials characterization, and making all-device component structures such as single mode
fibers.With these in hand, a demonstration all-optical switching device can be made. Such a device would be the first step towards
ultrafast switching systems for the information highway and all-optical computing applications. Our work is motivated by the
demonstratiorf an all-optical switch in a silica optical fib&While this device displays all essential switching functions, the small
materialsnonlinearity requires fibers 1 km lengths, resultingpimg latency periods. Because we have the ability to make polymer
fiberswith optical nonlinearities that are three orders of magnitudelare can make sub-meteingth devices. As an ongoing
processhave continually improved the fiber drawing process, have characterized crucial material properties, and have improved
on designs of optical switches that take advantage of the polymessfimnlinearityWe have demonstrated the fabricatain
fiberswith cores that are lessan 10 micrometers in diametbave shown that these can support single mode light-guiding (re
quiredfor optimum device operatiorind that they do not depolarize light: an important property for devices that require polariza
tion preserving fibers. The Sagnac interferometer experiment had been used to measure the s¥idienicg iafa single mode
polymerfiber and a true all-optical switching device has been built and has given evidence of all-optical switching.
DTIC
Optical SwitchingOptical Fibers;Optical Data PocessingNonlinear Opticsfabrication; Fiber Optics

19970019924NASA Lewis Research Cenjetleveland, OH USA
Internal Radiation Effects in Zir conia Thermal Barrier Coatings
Siegel, Robert, NASA Lewis Research Center, USA; Journal of Thermophysics and Heat Transfer; Jun. 09, 1996; Volume 10,
No. 4, pp. 707-709; In English
Report No.(s): NASA-TM-12842; NAS 1.15:12842; No Copyright; ¥ail: CASI; A01, Hardcopy; A01, microfiche

Usingthermal barrier coatings on combustor liners, turbine vanes, and rotating blades is important for reducing metal temper
aturesin current and advanced aircraft engines. Zirconia is a common coating material, and it is partially trangparerdlto
radiation.Radiation becomes more significant as temperaanesaised for higherfafiency in advanced engines. Calculations
areoften made with radiationfetcts neglected inside the coating. THeafofradiation is illustrated here, where an analytical
procedurds provided by using the two-flux method for the radiative contribution. A detailed study was made of tezamat
barriercoatings for diesel engines, aadwo-flux analysis was developed for radiation in semitransparent multilayer composites.
Theseefforts provide the basis for the present analysis where illustrative solutions are obtained for typical conditions in an aircraft
engine.The formulation and solution of the exact spectral radiative transfer equations inclugkngclattering, as is characteris
tic of zirconia, are rather complicated. The two-flux method is used here to provide a simplified method.
Derived from text
ThermalContwol Coatings;Aircraft Engines;Radiative Tansfer; Thermal RadiationZirconium;Differential EquationsiTem-
peratureDistribution; Runge-Kutta Method

19970019966NASA Goddard Space Flight Cent&reenbelt, MD USA
Reduction of Calcofluor in Solithane Conformal Coatings of Printed Vifing Boards
Miller, Michael K., NASA Goddar&pace Flight CentetUSA; Nineteenth Space Simulation Conference Cdstife Testing
for the 21st Century; Jan. 1997, pp. 59-65; In English; Also announced as 19970019961; No CopwilgltASI; A02, Hard
copy; A04, microfiche

An investigation on the outgassing of a pigment employed as a fluorescent medium in conformal coatings has been per-
formed.Theconformal coatings in question are used to protect printed wiring boards from environmental hazards such as dust
andmoisture. The pigment is included in the coatinfpatconcentration to allow visual inspection of the conformal coating for
flaw detection. Calcoflugthefluorescent pigment has been found to be a significant outgasser under vacuum conditions and a
potential source of contamination to flight hardware. A minimum acceptable concentration of Calcofluor for flaw detection is
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desirableTests have been carried out using a series of Solithane(TM) conformal coating samples, with progressively lewer Calco
fluor concentrations, to determine the minimum required concentratidalodfluor It was found that the concentration of Cal
cofluor could be reduced from @%% to 0.0135% without significant loss in the ability to detect flaws, while at the same time
significantreductions in Calcofluor outgassing and possible contamination of systems could be realized.

Author

Printed Circuits; Pigments,OutgassingDust; Defects;Contamination

19970019989California State Uniy Dept. of CIAM Northridge, CA USA
Combined Effects of Fluxes of Atomic Oxygen and Eleatns on Chemical Reactions with Polymeric Materials
Shively,Jon, California State UnivUSA; King, Thomas, Phillips Lab., USA; Miglionico, Charles, Phillips Lab., USA; Rebert
son,Robert, Phillips Lab., USA; Davis, Steven, Phillips Lab., USA; Stein, Charles, Phillips Lab., USAn\W\arren, Phillips
Lab.,USA; Baird, James, Alabama UniWSA; Nineteenth Space Simulation Conference Coclifie Testing for the 21st Cen
tury; Jan. 1997, pp. 305-314; In English; Also announced as 19970019961; No CopwahiCASI; A02, Hardcopy; A04,
microfiche

Understandinghe phenomenology of the interaction of the space environment \#hiorcomposite spacecraft surfaces
is both interesting science and important to the longevity of our space assets. The importance of this understanding has been mad
even more critical by the desire to usavorganic composite materials whose lower weight and highémestg will make it pos
sibleto orbit lager payloads. Inconsistencies between ground simulation andtepadata clearly indicate that our understand
ing of the interaction phenomenology is inadequate. This paper describes the test equipment, designed by Phillips Laboratory,
to subject materialto a simulated low-earth-orbit (LEO) environment, consisting of simultaneous fluxes ofthgpmal neutral
oxygenatoms (AO), engetic electrons, vacuum-ultraviolet liglaind hypervelocity-particle impacts characteristic of space de
bris and micrometeoroids. Preliminary results of studies of the combined effects of fluxes of AO and electrons on polysulfone
resins and composites are presented. The chemical species generated by chemical reactions were monitored using a ma:
spectrometer, and the results indicate that the primary effect of electrons on AO reactions is through electric fields induced by
chargingthe material surface.
Author
OxygenAtoms;Earth Orbital Envionmentsiow Earth Orbits;Micrometeooids; Organic Materials;Payloads;Phenomenolo-
gy; ResinsStiffnessSpacecraft Construction Materials

19970019991Soreq Research Establishment, Israel Atomicggn€ommissionYavneh, Israel

Oxygen and VUV Irradiation of Polymers: Atomic Force Microscopy (AFM) and Complementary Studies

Grossman, E., Soreq Research Establishment, Israel Atomic Energy Commission, Israel; Noter, VY., Soreq Research Establish-

ment,Israel Atomic Enagy Commission, Israel; Lifshitz,.YSoreq Research Establishment, Israel Atomicdn€ommission,

Israel; Nineteenth Space Simulation Conference Cdsttife Testing for the 21st Century; Jan. 1997, pp. 333; In English; Also

announceds 19970019961; No Copyrighty#il: CASI; A01, Hardcopy; A04, microfiche; Abstract Only; Abstract Only
Materialsin low earth orbit (LEO) are exposed to the various constituents of the space environment, including atomic oxygen

(ATOX) andsolar UV radiation. While their separate interactions with a variety of materials are frequently well understood, the

synepistic interactions are much less so. The present study investigatéettie ef oxygen and vacuum UV (VUV) irradiation

ontwo types of polymers commonly used for space applications: fluorocarbons (swftoas-ER Tefzel or edlar having dif

ferentC/F ratio) and polyimides (Kapton H). As a VUV source we employed a deuterium lamp with a magnesiumviinoiade

thatprovided radiation betweerdd and 300 nm. The oxygen source was a Kaufman source ion badous\Mluences of oxygen

andVUV were used. The applied radiation schemes were: (1) oxygen, (2)(@Uakygen followed by VUM4) VUV followed

by oxygen, and (53imultaneou®xygen and VUVAtomic Force Microscopy (AFM) was found to be very powerful in detecting

thesurface degradation from the very early stageylow oxygen or VUV fluxes décts which are not detectable using any other

surfacesensitive technique were observed by the AEdmplementary techniques included mass loss measurements, changes

in surface composition (by XPS) and analysis of the released gases by Residual Gas AnalyzerefRGAEF and Kapton

H were found to exhibit diérent behaviotwWhile Teflon FEP demonstrated VUV sensitivity and an appreciable gigtierefect,

KaptonH showed high oxygen reactivity and less significant gyisec efect. These éécts will be demonstrated lmpmparing

theresults of samples exposed to théeddnt radiation schemes.

Author

Aerospace EnvonmentsAtomic Foce Micioscopy;Far Ultraviolet Radiation;Photoelecton Spectwscopy;Vacuum Effects;

Ultraviolet Radiation;Teflon (Tfademark)
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19970020026Los Alamos National LapNM USA
Chelating water-soluble polymers for waste minimization
Smith,B., Los Alamos National Lab., USA; Cournoyht., Los Alamos National Lab., USA; Duran, B., Los Alamos National
Lab.,USA; Ford, D., Los Alamos National Lab., USA; Gibson, R., Los Alamos National Lab., USA, Lin, M., Los Alamos-Nation
al Lab., USA; Meck, A., N. FEnegy, Inc., USA;Robinson, PN. P Eneny, Inc., USA; Robison, T Los Alamos National Lab.,
USA; [1996]; 13p; In English
Contract(s)/Grant(s): W405-eng-36
ReportNo.(s): LA-UR-96-3224; DE97-000534; No Copyrightjal: Issuing Activity (Department of Engy (DOE)), micre
fiche

Within the DOE complex and in industry there is a tremendous need for advanced metal ion recovery and waste minimization
techniquesThis project sought to employ capabilities for ligand-desigth separations chemistry in which one can develop and
evaluatewatersoluble chelating polymers for recovering actinides and toxic metals from various process streams.tkigcus of
work was to developnd select a set of wateoluble polymers suitable for a selected waste stream and demonstrate this-technolo
gy in 2 areas: removal of (a) actinides and toxic RCRA metals from waste water and (b) recovery of Cu and other precious metals
from industrial process streams including from solid catalystsaqueous waste streams. The R&D was done in 4 phases for each
of the 2target areas: polymer synthesis for scaleup, equipment assemdagss demonstration at a DOE or industrial site, and
advancedigand/polymer synthesis. ThéT50 site at Los Alamos was thought to be appropriate due to logistics and to its being
representativef similar problems throughout the DOE complex.
DOE
Polymers;Waste Vidter; Water Reclamation\aste TeatmentActinide SeriesChelation;Metal lons;Noble Metals;Toxicity

19970020054Department of the NayWashington, DC USA
Novel Linear Metallocene Polymers Containing Acetylenic andnorganic Units and Thermosets and Ceramics Thefrom
Keller, Teddy Inventor Department of the NayWSA; HouserEric J., InventgrDepartment of the NayWSA; Mar 14, 1997;
53p;In English
Patent Info.: Filed 14 Mad997; US-Patent-Appl-SN-818193
Report No.(s): AD-D0184tt, No Copyright; Aail: Issuing Activity (Dept. of the NayyVashington DC), microfiche

Transition metal containing ceramic or carbonaeous material are formed from novebdilyeaers contain ing a random
distributionof repeating acetylenic units,ganotransitionmetal complexes, Siloxane, boron, Silicon, and/or carborane-siloxane
units. The precursor thermosets are formed by crosslinking of the [iedaners through the acetylenic units in the polymer back
bone. The ceramics may also be formed directly by pyrolysis of the linear polymers. The preceramic polymers are potentially
usefulfor fabricating ceramic fibers and composite materials having enhanced strength, hardness and toughness as well as superi
or mechanical, optical, electrical and/or magnetic properties.
DTIC
Transition Metals;Composite Materialst.inear Systems

19970020062Army Armament Research, Development and Engineering C&mateet Labs.Watervliet, NY USA
Internal Stresses, &xture, and Anisotiopy in High-Contraction Electroplated Chromium Coatings Final Report
Lee,S. L., Army Armament Research, Development and Engineering Cetér Capsimalis, G..PArmy Armament Research,
Developmentnd Engineering CentddSA; Sep. 1996; 26p; In English
Report No.(s): AD-A319770; ARCCB-TR-96027; No Copyrightaf: CASI; A03, Hardcopy; A01, microfiche

Internal residual stresses in refractory coatings of the bore cause cracking, flaking, peeling, and failure of tharabatings
substrateStrong fiber texture, perfect in-plane azimuthal symmétry single-crystal anisotropgndhigh-surface tensile resid
ual stresses were observed in high-contraction chromium on steel. The conventional d-square of sin(psi) migttiog éadd
ationof residual stress if the existence of texture is not taken into account. Elastic moduli were evaluated from single-crystal elastic
constants. Wo methods were developed to extract residual stresses in textured chrayatings: (1) A new matlab matrix inver
sionmethod using a single family of reflections. The method allows calculation of residual stress and unstrained lattice parameter
in textured cubic materials. (2) A Hill-Neerfeld model assuming elastic isofftyyis a d-square of sin(psi) methadapted
to multiple families of reflections.
DTIC
Residual Stss;Protective CoatingsStress Analysis
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19970020088Clarkson Uniy Dept. of Mechanical and Aeronautical Engineeriagtsdam, NY USA
Fabrication of Reticulated Graphitic Foam
Anderson, Heather J., Clarkson UniSA; Jan. 09, 1997; 85p; In English
Report No.(s): AD-A320069; AFFB6-120; No Copyright; ¥ail: CASI; A05, Hardcopy; A01, microfiche

Carbonfoamshave applications where light weight and high temperature resistant materials are required. A 3D morphology
canbe obtained, forming an intricate network of interconnecting struts. These struts have the potential to simulategragihitic
fiberswith a high specific strength, high specificfstéfss, high thermal conductivitgnd extreme high temperature stahilRg
tential applications of carbon foams include: fugitive phase for inverse metal foams, rapid thermal capacitors, catalyst substrates,
3D composite reinforcement, and caustic and biological filters. Carbon foams have been produced using blowing agents such as
carbondioxide and nitrogen, however these foams contain closed cells and have a microcellular morphelgggl of the pres
entwork is to produce a graphitic carbon foam with open cells on the order of 10 to 18 ppi (pores per inch). A technique has been
developedusing polyurethane foam as a fugitive phase.gdigurethane foam is dipped into a solution of mesophase pitch (MP).
Mesophaseitch is a carbon precursam the present case, derived from naphthalene. The advantage of MP is that it is easily gra
phitized. Theflow of the MP over the struts gives some initial molecular orientation. The dipped foam is dried, leaving behind
athe polyurethane foam coated with the pitch. The foam then goes through several heat treatments to stabilize the mesophase pitch
burnout the polyurethane, carbonize and finally graphitizdahm, all the while maintaining the same morphology as the initial
polyurethandoam.
DTIC
RefractoryMaterials; Foams;Polyurethane FoamCarbon; Fabrication; Graphitization;Morphology; Thermal StabilityPoly-
urethaneResins;Thermal Resistance

19970020212Purdue Uniy School of Aeronautics and Astronautidgest Lafayette, IN USA

Fracture and Fatigue of Piezoelectric Ceramics and Development of an Adaptive Sandwich StruauFinal Report 1 Aug.

1992- 31 May 1996

Sun, C. T, Purdue Uniy USA; Oct. 1996; 89p; In English

Contract(s)/Grant(s): F49620-92-J-0457

Report No.(s): AD-A317561; AF-AFOSR-TR-0537-96; No Copyrightais CASI; A05, Hardcopy; AO1, microfiche
Smartmaterials such as SMA and piezoelectric materidiés pfomising applications in many adaptive structures enabling

thedevelopment of new structural control. Potential applications include shape contrgecfpace structures, active noise and

vibration control, flutter suppression, and microservoelasticity in flight vehicles. to deliver the maximum actuatigrpjaser

electricactuators are subjected to high electric fields and strains. The development of reliability and life prediction methodologies

for piezoceramics isf vital importance to the technology of smart structures. The result of this research concerning the behavior

of fracture and fatigue crack growth in PZT piezoceramics under combined electrical and mechanical loads is an important step

to the aforementioned goal.

DTIC

Fracturing; Fatigue (Materials);Piezoelectric CeramicsSandwich Structeas; Cermets

19970020282Naval Surface \ffare CenterCarderock Diy Bethesda, MD USA
An Evaluation of Low Energy Cure Glass Fabric Pepregs
Juska,Thomas, Naval Surfaceakfare CentefUSA; Loup, Doug, Naval Surfaceaifare CentetUSA; Mayes, Steven, Naval
Surface Vdrfare CentelUSA; Sep. 1996; 57p; In English
Report No.(s): AD-A317523; NSWCCD-TR-65-96/23; No Copyrightaik CASI; A04, Hardcopy; AO1, microfiche

Low enegy cure glass fabric prepregs were evaluated. These materials were formulated to cutenapératurefrom
140F to 220 Fand under vacuum bag pressure. Several of these material systems are now commercially available and have poten
tial applicationsn high quality low cost fabrication of surface ship structures. Most of the prepreg resins arglepqaolyester
andvinyl ester laminates were includadthe evaluation. The test laminates were fabricated with a warps parallel lay-up and tested
in tension, compression, flexure, and impact. Limited in-plane shear testing was done, particularly to assess the advantage of ¢
guasi-isotropia/s. warps parallel stacking sequence. Thermal analysis was used to determine as-fabricated, post-cured, and mois
ture conditioned values of Tg. Single-sided prepreg and no-tack prepreg were identified as useful material forms for achieving
low void content under vacuum bag pressure. Theclowe temperature of the prepregs allows vacuum bag fabrication ef sand
wich panels with a variety of foam cores.
DTIC
Fabrication; Glass; Thermal AnalysisSandwich Structes; Prepregs;Laminates;Epoxy Compounds
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19970020289Naval Surface \Wfare CenterCarderock Diy Bethesda, MD USA
Use of Enzymatic Cleaners on U.S. Navy Ship$opical Report
Venkatachalam, R. S., Naval Surfacarfére CenteilUSA; Mar 1996; 90p; In English
Report No.(s): AD-A317420; NSWCCRD-TR-63-CR-96/09; NSWCCARDIV-TR-96/002; No Copyright; Avail: CASI; A05,
Hardcopy;A01, microfiche

The Naval Surface Wfare Center, Carderock Division, conducted a study to determine the feasibility of using enzymatic
andbacterial products in cleaning applications aboard U.S. Navy ships. A review of the most recent technicalditeratsoe
vey of potential suppliers were conducted. In addition, shiplsatgms, subsystems and housekeeping processes were evaluat
edto identify suitable applications for enzymatic and bacterial cleafieesstudy identified numerous commercial products that,
basedn manufacturers’ claims, would befedtive and safe for use aboard ship to clean walls, floors, galley work surfaces, engine
andmachine parts, drains, pipes, grease traps, Collection, Holdingansfdr (CHT) tanks, ballast tanks and bilge areas.-How
ever the study also revealed the absence of standardized test protocols essential for validation of manufacturers’ claims, and rec
ommended the cooperative development of such protocols by representatives from the commercial sector, Government and
academiaThe need to obtain meaningful cost information based on actual use scenarios and to investigate any permitting issues
associateavith the dischage of related wastes to pierside facilities was also identified.
DTIC
Feasibility; Enzyme ActivityCleaners;Ships;Bacteria

19970020399Department of the NayWashington, DC USA
A Two Phase HfB2-SiB4 Material
Wuchina, Eric J., InventpDepartment of the Navy, USA; Jun. 24, 1996; 15p; In English
Patent Info.: Filed 24 Jun. 1996; US-Patent-Appl-SN-669673
Report No.(s): NASA-TM-112844; NAS 1.15:112844; No Copyright; Avail: Issuing Activity (Defense Technical Information
Center(DTIC)), microfiche

A two phase HfB2-SiB4 material which is useful as a high temperature oxidation resistant coating. This invention relates to
ceramiccoatings and more particularly to ceramic coatings containing metal borides. Boride materials are known to have good
oxidationresistance, with HfB2 considered to be the best pure boride for oxidation applidatiasseen shown that the addition
of 10 to 20 percent SiC to HfB2 increases the oxidation resistance. The HfBRaf@als are prepared by hot pressing powder
mixtures.Hot pressing powder mixtures has limited ability to produce fine grained multiphase materials due to particle coarsening
duringthe sintering process. Additionaglle purity of the final monolithic structure is limitemlthe purity of the starting pew
ders.Chemical vapor deposition (CVD)fefs a method of producing highly pure multiphase ceramics, with better contral of mi
crostructureResearchers have tried to produce HfB2-SiC coatings by CVD but without success.
DTIC
Ceramic Coatingsxidation Resistancafapor DepositionOxidation; Silicon Compoundd:iot Pressing;Coating; Borides;
Powder (Particles)

19970020428Department of the NayWashington, DC USA

Phase Stabilization of Ziconia

Provenzanoyirgil, Inventor Department of the NayWSA; Holtz, Ronald L., InventpDepartment of the NayySA; Lewis,

David, Inventor Department of the NayySA; Jan. 30, 1997; 13p; In English

Patent Info.: Filed 30 Jan. 1997; US-Patent-Appl-SN-791292

Report No.(s): AD-D018400; No Copyrightyail: Issuing Activity (Dept. of the Nayyashington, DC), microfiche
Stabilizedzirconia containing sintered particles of alumina and zirconietingonal phase is prepared by mixing alumina

particlesof less than 30 nanometers with zirconia particles of less than 30 nanometers in, presence of a liquid to form a suspension,

drying the suspension at a temperature up to about 60@ethtive the liquid and products thereof to form a dried suspension

composedf agglomerated alumina and zirconia particles, sintering the dried suspension to fuse the particles and cooling the sint

ereddried suspension to an ambient temperature to produce free-standing bodies or coatings on substrates.

DTIC

Aluminum OxidesZirconium OxidesSintering;Phase Stability (Materials}synthesis (Chemistry)
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28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters, and oxidizers; their storage and handling procedures; and aircraft fuels. For related information
see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

19970019607Armstrong Lah.Tyndall AFB, FL USA
JP-8 Composition and \ariability Final Report Aug. 1994 - Feb. 1995
Mayfield, Howard T, Armstrong Lab., USA; May 1996; 35p; In English
Report No.(s): AD-A317177; AL/EQ-TR-1996-0006; No Copyrightat CASI; A03, Hardcopy; A01, microfiche

This report is intended to provide information on the chemical composition of JP-8 fuel for use in assessing the impact of
this fuel's use. The composition information contained in this report was obtained from a snapshot sampling of JP-8 fuel in use
worldwide. Although it was not possible to obtain samples from all JP-8 locations, the samples obtained from regional aerospace
fuelslaboratories in ItalyTampa, FL., Dayton, OH, and Mukilteo AMare expected to include coverage of most worldwide suppli
ersof this type of fuel. The fuel samples were analyzed by gas chromatography/mass spectrometmyeding digh resolution
gaschromatographic separation. Adarnumber of the hydrocarbon components irstiraples were identified and quantitated
usinga taget compound analysis scheme which combined gas chromatographic and mass spectral informationt ito a&mef
surethe correct compounds were quantitated and thatrierences from co-eluting compounds were minimized. In addition to
this careful attempt at quantifying most of the hydrocarbon constituents of ththéusdw chromatographic peak areas of the
totalion chromatograms were examined, and the comporespsnsible for the 100 peaks with thgést average areas were
tentativelyidentified from the mass spectral data.
DTIC
JP-8 Jet FuelChemical CompositiorElution; Fuels; Hydrocarbon FuelsHydrocarbons

19970019620United Technologies Research Centeast Hartford, CT USA
Theoretical Reseach Investigation of High Energy SpeciesFinal Report 3 May 1990 - 1 Oct. 1996
Michels, H. H., United &chnologies Research CentdSA; Nov 1996; 80p; In English
Contract(s)/Grant(s): F046190-C-0009; AF Proj. 5730
Report No.(s): AD-A319054; PL-TR96-3025; No Copyrightaf CASI; A05, Hardcopy; A01, microfiche

A theoretical investigation was conducted of high gnehemical species that are attractive candidates for advanced-propul
sionsystems. The objectives of this research program were to identify those light element molecular species thatiave suf
internalenegy to be useful in advanced chemical propulsion systems; to characterize their molecular struagyreoetest
andstructural or radiative stability; ®xamine the probable kinetic routes for decomposition of these species; to characterize the
vibrationaland electronic spectra and other static molecular properties; and to propose possible synthesis routes for their formation
and subsequent storage. Experimental data collected at other laboratory sites where there were parallel studies of high energ
chemicalspecies - specificall\5RI International, Rockwell Science CenfRocketdyne, and Phillips Laboratory - were iterative
ly examined and integrated with the results genetagetis theoretical investigation. A goal of this theoretical investigation was
to furnish fundamental datnd to provide a better understanding of the possibilities of forming chemical compounds that repre
sentadvanced high engy sources. It was also intended that this theoretical reseéwdhbef carried out with sfi€ient flexibility
to aid in the analysis arglidance of any concurrent experimental programs of synthesis of higly emglecular species. to this
end,the tankf this research program to date have included the following studies: (1) high symmetry and hypervalent structures
as advanced oxidizers; (2) azide-like species such as N7 and NO2N3; (3) nitrated cyclic and polycyclic compounds, as further
developmentsf cyclic nitramines such as the HMX and PCN family of propellants; and (4) an extensive analysis of dinitramide
compoundss potential chlorine-free oxidizers
DTIC
Cyclic CompoundsHydrazinesMolecular Structue; Synthesis (Chemistryhligh Enegy Propellants;Chemical Populsion;
HMX

19970020376Prins Maurits Lab. TNORijswijk, Netherlands

Temperature and strain gauge meas@ments in the TNO-PML Cook-off test Final Report

Scholtes, J. H. G., Prindaurits Lab. TNO, Netherlands; vanderMeer, B. J., Prins Maurits Lab. TNO, Netherlands; Jan. 1997,
35p; In English; Originl contains color illustrations

Contract(s)/Grant(s): A95/KL/408

Report No.(s): TD96-0039; TNO-PML-1996-A62; Copyright; Avail: Issuing Activity (Prins Maurits Lab., TNO, The Hague,
Netherlands)Hardcopy microfiche
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During the years of development, many modifications were made to the test object. In this configuration, test data can be
obtainedto verify the thermal/chemical Cookf@omputer models. Because the general interest is focused on the level of
severityin a Cook-of event,the development of the TNO-PML Cooki-tdst went in the same direction. Detonation and Defla
grationto Detonation Tansition (DDT) experiments have begarried out to measure the strain/strain rate during the last phase
of the explosion. The results show a trend in the increasing rateawf of the diierent phases of the DDT experiment. First results
of the Cook-of experiments look very promising, although a quantitative analyses is not yet possible. The radial temperature dis
tribution curves in the centre of the Coo-etperiments reveal interesting information about endothermic and exothermic reac
tion steps, and melting and crystal phase transitions of the explosive substances.

Author (revised)
Temperatug Distribution; Temperatue Measuement;Strain GagesDetonation

19970020407Prins Maurits Lab. TNQORIjswijk, Netherlands
Evaluation of the Friability test Final Report Evaluatie van de Friability test
Scholtes, J. H. G., Pridaurits Lab. TNO, Netherlands; vanderMeer, B. J., Prins Maurits Lab. TNO, Netherlands; Jan. 1997,
25p; In Dutch; Original contains color illustrations
Contract(s)/Grant(s): A94/KL/408
ReportNo.(s): TD96-0036; TNO-PML-1996-A59; Copyrightydil: Issuing Activity (Prins Maurits LabTNO, Rijswijk, Neth
erlands) Hardcopy microfiche

Thetest is applied to determine théeet of impact on an explosive substance which is a candidate to be assigned-as an Ex
tremely Insensitive Detonating Substance (EIDS). In this test a sample is directed against a steel plate with a velocity of about
150m/s with the use of a gas gun. After having performed this test, the explosive is tested in the 'closed vessel’ test to assess any
changesn the burning characteristic, i.e. the peak presandepressure rise rate, due to the impact. The volume of the existing
'closedvessel’ needed to be adjusted in order to fulfill the calibration requirements with tespeek pressure (80 +/- 0.2 MPa)
andpressure rise rate (not more than 15.2 +/- MPa/m$&@.calibration was performed using a reference propellant delivered
by SNPE. It appears that both calibration requirements could not be met by the 'closed vessel'. he requirement for the peak pres
surecould be fulfilled, buhot for the pressure rise rate. Nine experiments were satisfactorily performed using the friability test.
of two explosives, a standard rocket propellant and a PBX-HMX propellant, the burning characteristics were determined with the
'closedvessel’ test. Both propellants broke into numerous pieces in the friability test. Nevertheless the results obtaimed from
'closedvessel’ test show that both the peak pressure and the pressure rise rate are moderate compared to theoptagce
Author (revised)
ExplosivesRocket Popellants;Sensitivity;Gas GunsCombustionDetonation
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Includes space-based development of products and processes for commercial applications. For biological materials see 55 Space
Biology.

19970019344Geopia Inst. of Bch, Geoge W Woodruf School of Mechanical Engineeringtlanta, GA USA

Non-Coalescence Effects in Miagravity Interim Repor{ 17 Jun. 1996 - 16 Jun. 1997

Neitzel, G. Paul, Gegia Inst. of Bch., USA; May 1997; 44p; In English

Contract(s)/Grant(s): NAG3-1894

Report No.(s): NASA-CR-204492; NAS 1.26:204492; No CopyrighigiACASI; A03, Hardcopy; A01, microfiche
Non-coalescencef two bodies of the same liquid and the suppression of contact between liquid drops and solid surfaces is

beingstudied through a pair of parallel investigatitwesng conducted at the Gga Institute of €chnology and the Microgravity

Researctand Support (MARS) Center in Naples, Itddpth non-coalescence and contact suppressicachieved by exploiting

themechanism of thermocapillary convection to drive a lubricating film of surrounding gas (aih)drgpace between the two

liquid free surfaces (non-coalescence) or between the drop free surface and the solid (contact suppression). Experiments per

formedto date include flow visualization experiments in both axisymmetric and (nearly) two-dimensional geometries and quanti

tative measurements of film thickness in the contact-suppression case in both geometries.

Author

Liquid Surfaces; Solid Surfaces; Microgravity; Flow Visualization; Film Thickness; Drops (Liqlidg)d-Solid Interfaces;

Liquid-Liquid Interfaces
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19970019899NASA Marshall Space Flight Centétuntsville, AL USA
Advancement of X-Ray Microscopy echnology and its Application to Metal Solidification Studies
Kaukler, William F., Alabana Univ., USA; Curreri, Pete A., NASA MarshallSpac Hight Center USA; SPIE Rroceeding Series;
Aug. 05, 1996, Volume 2809 pp. 33-44; I English; Space Processing of Materjadss Aug. 1996 Denver CO, USA
Report No.(s): NASA-CR-204618; NAS 1.26:204618; ISBN-0-8194-2197; Copyright Waived (NASA); Avail: CASI; A03,
Hardcopy;A01, microfiche

Thetechnigue of x-ray projection microscopy is being used to,\ifeveal time, the structures and dynamics ofsthiéd-lig-
uid interface during solidification. by employing a hard x-ray source with sub-micron dimensions, resolutions of 2 micrometers
can be obtained with magnifications of over 800 X. Specimen growth conditions need to be optimized and the best imaging
technologiespplied to maintain x-ray image resolution, contrast and sensitivityns out that no single imaging technology
offersthe best solutioand traditional methods like radiographic film cannot be used due to specimen motion (solidification). In
addition,a special furnace design is required to permit controlled growth conditions andestithakimum resolution anichage
contrast.
Author
X Ray Souwres;Microscopy;X Rays;imaging BchniquesRadiographyjmage Contrast

19970019982CSA Engineering, IncPalo Alto, CA USA
Simulation of the Zero-Gravity Envir onment for Dynamic Testing of Structures
Kienholz,David A., CSA Engineering, Inc., USA; Nineteenth Space Simul&mmference Cost Efctive Testing for the 21st
Century;Jan. 1997, pp. 219-230; In English; Also announced as 19970019961; No CopwaghiCASI; A03, Hardcopy; A04,
microfiche

Simulationof unconstrained (free-free) boundary conditions is a longstanding problem in ground vibration testing of space
craft. The test article weight must be supported without introducing constraining forces duedssstifiertia, or friction from
the suspension system. High-fidelity simulation of the space environment requires that such constraint forces be kept small
comparedo forces inherent in the experiment. A multipoint, six degree of freedom suspensionfeystgnamic testing is de
scribed.Intended primarily for highly flexible space structures, it uses a combination of passive pneumatic and active electromag
neticsubsystems. The suspensiofef a widepayload range, neaero stifness, zero static deflection, small added mass, and
zerofriction. The electromagnet&ystem can also provide active cancellation of added mass, accurate ride-height control, and
integrateddisturbance input. Several versions of the system are described, aimed at test articles ranging from vesgléiexible
arraysto a 7000-Ib simulated optical truss. The concept and hardware are described, test results are given, and applications experi
encefrom several industnygovernment, and university installations is discussed.
Author
AerospacdenvionmentsMbration; Large Space Structes; Payloads;Solar Arrays;Degrees ofFreedom;Flexible Spacecraft;
TrussesSpace Envonment Simulation

19970020276NASA Marshall Space Flight Ceniétuntsville, AL USA
Directional Solidification of Mercury Cadmium Telluride During the Second USA Microgravity Payload Mission
(USMP-2)
Gillies, D. C., NASA Marshall Space Flight CentelSA; LehoczkyS. L., NASA Marshall Space Flight CentBlSA; Szofran,
F.R., NASA Marshall Space Flight Cent&fSA; Watring,D. A., NASA Marshall Space Flight Cent&fSA; AlexanderH. A.,
NASA Marshall Space Flight CentédSA; Jerman, G. A., NASA Marshall Space Fliglgntey USA; SPIE Proceedings Series;
Aug. 05, 1996; ¥lume 2809, pp. 14t In English; Space Processing of Materials, 4-5 Aug. 1996, DeB@rUSA
Report No.(s): NASA-CR-204619; NAS 1.26:204619; ISBN-0-8194-2197; Copyright Waived (NASA); Avail: CASI; A02,
Hardcopy;A01, microfiche

As a solid solution semiconductor having, ayseparation between liquidus and solidus, mercury cadmium telluride (MCT)
presents a formidable challenge to crystal growers desiring an alloy of high compositional uniformity. To avoid constitutional
supercoolingluring Bridgman crystal growth it is necessary to solidify slowly in a high temperature gradient region. The neces
sary translation rate of less than 1 mm/hr results in a situation wherédlithduced by gravity on earth is a significant factor
in material transport. The Advanced Automated Directional Solidification Furnace (AADSF) is equipped to prosidel¢he
thermalenvironment with a high gradient, and the required slow translation rate needed. Ground based experiments in AADSF
showclearly the dominance of flow driven transpdte first flight of AADSF in low gravity on USMP-2 provided an opportuni
ty to test theories of fluid flow in MCT and showed several solidification regimes which are ¥ergrtifrom those observed
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on earth. Residual acceleration vectors in the orbiter during the mission were meashee®Htyital Acceleration Research-Ex
periment(OARE), and correlated well with observed compositiondéihces in the samples.

Author

Mercury Cadmium €&llurides; Directional Solidification (Crystals)Crystal Gowth; Solidus;Liquidus; Temperatue Gradients;
BridgmanMethod

19970020317Universities Space Research Associatldantsville, AL USA
Development of Uniform Microstructures in Immiscible Alloys by Pocessing in a Low-Gravity Envionment
Grugel,R. N., Universities Space Research Association, USA, Brush, L. &shwgtonUniv., USA; SPIE Proceedings Series;
Aug. 05, 1996; Blume 2809, pp. 257-262; In English; Space Processing of Materials, 4-5 Aug. 1996, BCEnVEEA
Contract(s)/Grant(s): NAGw-4301
Report No.(s): NASA-CR-204616; NAS 1.26:204616; ISBN-0-8194-2N&7Copyright; Aail: CASI; A02, Hardcopy; A01,
microfiche

Highly segregated macrostructures tend to develop during processing of hypermonotectic alloys bétwadsesify difer-
enceexisting between the two liquid phases. The approximately 4.6 seconds of low-gravity provided by Marshall Space Flight
Center's105 meter drop tube was utilized to minimize density-driven separation and promote umifoostructures in hyper
monotecticAg-Ni and Ag-Mn alloys. For the Ag-Ni alloys a numerical model was developed to track heat flow and solidification
of the bi-metal drop configuration. Results, potential applications, and future work are presented.
Author
Microstructuee; Silver Alloys;Magnesium AlloysNickel Alloys;Liquid PhasesMicrogravity

19970020547NASA Lewis Research Cenjetleveland, OH USA
Fourth International Micr ogravity Combustion Workshop
SackstedeiKurt R., Compiler NASA Lewis Research Cenf&JSA; May 1997; 542p; In English; 4th, 19-21 May 1997, Cleve
land,OH, USA; Sponsored bMASA Washington, USA; Also announced as 19970020548 through 19970020631; Original con
tainscolor illustrations
Contract(s)/Grant(s): FOP 963-80-0J
Report No.(s): NASA-CP-10194; E-10678; NAS 1.55:10194; No Copyrigril ACASI; A23, Hardcopy; A04, microfiche

This Conference Publication contains 84 papers presented at the Fourth International Microgravity Coltvoussioop
heldin Cleveland, Ohio, from May 19 to 21, 1997. The purpose of the workshop was twofold: to exchange information about the
progress and promise of combustion science in microgramiyo provide a forum to discuss which areas in microgravity-com
bustion science need to be expanded profitably and which should be included in upcoming NASA Research Announcements
(NRA).
Author
ConferencesMicrogravity; Combustionflames

19970020548NASA Washington Washington, DC USA
NASA Micr ogravity Combustion Science Pogram
King, Merrill K., NASA Washington, USA; Fourth International Microgravity Combustiocork®hop; May 1997, pp. 3-10; In
English; Also announced as 19970020547; No CopyrighajlACASI; A02, Hardcopy; A04, microfiche

Combustionis a key element of many critical technologies used by contemporary sBoiegxample, electric power pro
duction,home heating, surface and air transportation, space propulsion, and msyettadsis all utilize combustion as a source
of enegy. Yet, although combustion technology is vital to our standard of living, it poses great challemg@saming a habit
ableenvironment. For example, pollutants, atmospheric change and global warming, unwanted fires and explosions, and the incin
erationof hazardous wastes are major problem areas which would benefit from improved understanding of comiiestion. Ef
of gravitational forces impede combustion studies more than most other areas of science since combustion involves production
of high-temperature gases whose low density results in buoyant motion, vastly complicating the execution and interpretation of
experimentsEffects of buoyancy are so ubiquitous that their enormous negative impact on the deti@abment of combus
tion science is generally not recognized. Buoyant motion also triggers the onset of turbulence, yielding complicating unsteady
effects.Finally, gravity forces cause particles and drops to settle, inhibiting deconvoluted studies of heterogeneous flames impor
tant to furnace, incineration and power generation technologies. Tfats eff buoyancy have seriously limited our capabilities
to carry out 'clean’ experiments needed fundamental understanding of flame phenomena. Combustion scientists can use mi
crogravityto simplify the study of many combustion processes, allowing fresh insights into important problems via a deeper un
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derstanding of elemental phenomena also found in Earth-based combustion processes and to additionally provide valuable
informationconcerning how fires behave in microgravity and how fire safety on spacecraft can be enhanced.

Author

CombustionPropulsion;Microgravity; Flames;Gravitational EffectsEnvironment EffectsCombustion Physic§ASAPro-

grams

19970020550Northwestern Uniy Evanston, IL USA
Gravitational Effects in Smoldering and SHS
Matkowsky,Bernard J.Northwesten Univ., USA; Fourth Internation&dMicrogravity Combustic Workshop May 1997,
pp.19-24; In English; Also announced as 19970020547; No Copyrigh&ilACASI; A02, Hardcopy; A04, microfiche

Smolder waves and SHS (self-propagating high-temperature synthesis) waves are both examples of filtration combustion
wavespropagating in porous media. Smoldering combustion is important for the study of fire Safelglering itself can cause
damageits products are toxic and it can also lead to the more dangerous gas phase combustion which corresponds to-faster propa
gationat higher temperatureln SHS, a porous solid sample, consisting of a finely ground powder mixture of reactants, is ignited
atone end. A high temperature thermal wave, having a frontal structure, then propagates through the sample converting reactants
to products. The SHS technology appears to enjoy a number of advantages over the conventional tentwioicyyhe sample
is placed in a furnacend 'baked’ until it is 'well done’. The advantages include shorter synthesis times, greater edoiay
theinternal enagy of the reactions is employed rather than the costly externgjyeokthe furnace, purer products, simpeuip
mentand no intrinsic limitation on the size of the sample to be synthesized, as exists in the conventional technology
Derived from text
Gravitational Effects;Combustionflame Pppagation;Combustion ChemistrnBelf Popagation;Filtration; Heat of Combus
tion; Chemical Reactions

19970020551Colorado School of Mine®ept. of Metallugical and Materials EngineerinGolden, CO USA
The Effect of Gravity on the Combustion Synthesis of Paus Ceramics and Metal Matrix Composites
Moore,J. J., Colorado School of Mines, USAp@dger T. C., Colorado Schodaf Mines, USA; Wlanski, T, Colorado School
of Mines, USA, Y, H. C., Guigne International Ltd., Canadzyigne, J. ¥ Guigne International Ltd., Canada; Fourth Internation
al Microgravity Combustion \6tkshop; May 1997, pp. 25-30; In English; Also announced as 19970020547
Contract(s)/Grant(s): CSA-4700468-1; No Copyrightais CASI; A02, Hardcopy; A04, microfiche

Combustiorsynthesis (self propagating, high temperature synthesis-SH&pishtechnique that is capable of producing
manyadvanced materials. The ignition temperatuig)(®f such combustion synthesis reactions is often coincident with that of
thelowest melting point reactant. The resultant liquid metal wets and spreads around the other solid reactant particles of higher
melting points, thereby improving the reactant contact and kindtitsyved by formation of the required compounds. This-igni
tion initiates a combustion propagating wave whose narrow reaction front rapidly travels through the reactants. Since this process
is highly exothermic, the heat released by combustion often melts the reactant particles ahead of the combustion front and ignites
the adjacent reactant layegsulting in a self-sustaining reaction. Whenever a fluid phase (liquid or gas) is generated by the reac
tion system, gravity-driven phenomena can ocguch phenomena include convecfilesvs of fluid by conventional or unstable
convectionand settling of the higher density phases. A combustion process is often associated with various kinds of fluid flow
For instance, if the SHS reaction is carried out under inert or reactive gas atmospheres, or a volatile, e.g., B203, is deliberately
introduced as a reactant, convective flows of the gas will occur due to a temperature gradient existing in the atmosphere when
acombustion wave is initiated. The increased gas flow will produce a porogsp@nded) SHS product. Owing to the highly
exothermicnature of many SHS reactions, liquid phase(s) can also form before, at, or after the combustion front. The huge temper
aturegradient at the combustion front can induce convective flows (conventional or unstable) of the liquid phase. Each of these
typesof convective fluid flow can change the combustion behavior of the synthesizing reaction, and, therefore, thepredultant
uct microstructure. In addition, when two or more phases f&rdiit density arproducedat or ahead of the propagating combus
tion front settling of the higher density phase will occur resulting in a non-uniform product microstructure and properties.
Derived from text
CombustiorSynthesisCeramics;Metal Matrix Compositestlame Popagation;Exothermic Reactiongonvective FlowGra-
vitational Effects;lgnition Temperatue; Reaction Kinetics

19970020552Notre Dame Uniy Dept. of Chemical EngineerintN USA

The Effects of Gravity on Combustion and Structue Formation During Combustion Synthesis in Gasless Systems
Varma, Arvind Notre Dame Univ, USA; MukasyanAlexander, Not Dame Univ, USA; Pelekh Aleksey, Note Dame Univ, USA,
Fourth InternationBMicrograviy Combustim Workshop May 1997, pp. 31-36; h English Also announced & 19970020547
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Contract(s)/Grant(s): NAG3-1644; No Copyrightzal: CASI; A02, Hardcopy; A04, microfiche

Therehave been relatively few publicatioegamining the role of gravity during combustion synthesis (CS), mostly involv
ing thermite systems. The main goal of this research was to study the influence of gravity on the combustion characteristics of
heterogeneougasless systemm addition, some aspects of microstructure formation processes which occur during gasless CS
were also studied. Four directions for experimental investigation have been explored: (1) the influence of gravity force on the
characteristideatures of heterogeneous combustion wave propagation (average yelsttitaneous velocities, shape of eom
bustion front); (2) the combustion of highly porous mixtures (with porosity greater than that for loose powders), which cannot
be obtained in normal gravity; (3) thefeft of gravity on sample expansion during combustion, in order to produce highly porous
materialsunder microgravity conditions; and (4) théeet of gravity on the structure formation mechanism during the combustion
synthesif poreless composite materials.
Derived from text
Combustion SynthesiBJame Popagation;Gravitational EffectsPorous Materials;Microgravity; Microstructure

19970020554Colorado Uniy; Mechanical Engineering DepBoulder CO USA
The Effect of Gravity on the Combustion of Bulk Metals
Branch,Melvyn C., Colorado Uniy USA; Abbud-Madrid, Angel, Colorado Unj\JSA; Daily, John W, Colorado Uniy, USA;
FourthInternational Microgravity Combustiondtkshop; May 1997, pp. 43-48; In English; Alsonounced as 19970020547
Original contains color illustrations
Contract(s)/Grant(s): NAG3-1685; No Copyrightial: CASI; A02, Hardcopy; A04, microfiche

In recent years, metal combustion studies at the University of Colorado have focused fatthefejravity (g) on the igni
tion and burning behavior of bulk metals. The impdtelindthis efort is the understanding of the ignition conditions and flam
mability properties of structural metals found in oxygen (02) systems for space applications. Since spacecraft are subjected to
higher-than-1doads during launch and reentry and to a zero-gravity environment while in orbit, the signijiai and combus
tion of bulk metals at diérent gravitational accelerations is of great practical concern. From the scientific standpoint, studies con
ductedunder low gravity conditions provide simplified boundary conditions, since buoyancy is removed, and make possible the
identificationof fundamental ignition and combustion mechanisms. This investigation is intended to provide experimental verifi
cationof the influence of natural convection on the burning behavior of metals. In addition, the $uslyhef first findings of
theinfluence of gravity on ignition of bulk metals and on the combustion mechamdrstructure of metal-oxygen, vagrase
diffusion flames in a buoyancy-freenvironment. fanium (T) and magnesium (Mg) metals were chosen because of their-impor
tance as elements of structural materials and their simple chemical composition-pure metals instead of multicomponent alloys
to simplify chemical and spectroscopic analyses. In addition, these elements present tHersvd ddmbustion modes observed
in metals: heterogeneous or surface burning (foaffd homogeneous or gas-phase reaction (for Mg). FinddyTi, andtheir
oxidesexhibit a wide range of thermophysical and chemical properties. Metal surface temperature profiles, critical and ignition
temperatureropagation rates, burning times, and spectroscopic measurements are obtained under normal and reduced gravity
Visual evidence of all phenomena is provided by high-speed photography
Derived from text
Metal CombustionGravitational EffectsChemical AnalysisiMetals; Titanium; Vapor PhasesMagnesiumCombustion Chem
istry; Metal Surfaces

19970020557Michigan Univ, Ann Arbor, Ml USA
Radiation Temperature and Extinction of Transient Gaseous Diffusion Flames in Miargravity
Atreya, Arvind, Michigan Univ, USA; Everest, David A., Michigan UnjWSA,; Agrawal, SanjgyMichiganUniv., USA; Ander
son,Michael K., Michigan Uniy USA; Fourth International Microgravity Combustiorokishop; May 1997, pp. 63-68; In En
glish; Also announced as 19970020547; No CopyrighgilACASI; A02, Hardcopy; A04, microfiche

Theabsence of buoyancy-induced flows in micro g and the resulting increase in the reactant residence time significantly alters
thefundamentals of many combustion processes. Substantakdifes between 1-g and micro g flames have been reported in
experiments on candle flames, flame spread over solids, droplet combustion and others. These differences are more basic tha
justin the visible flame shape. Longer residence times and higher concentration of combustion products in the flame one create
athermochemical environment which changes the flame chemistry and the heat and mass transfer processes. Processes such
flame radiation (and its interaction with flame chemistry), that are often ignored under normal gravity, become very important
and sometimes even controlling. This is particularly true for conditions at extinction of a micro g diffusion flame. The lack of
buoyantflow in micro g also enhances the flanagliation due to: (1) build-up of combustion products in the flame zone which
increaseshe gas radiation, and (2) longer residence times make conditions appropriate for substantial amounts of soot to form
whichis usually responsible for most of the radiative heat loss. Thus, it is anticipated that radiative heat loss may eventually extin
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guish the already 'weak’ micro g diffusion flame. While this is a convincing hypothesis, space shuttle experiments on candle
flamesshow that in an infinite ambient atmosphere, the hemispherical candle flame in micro g will burn inddfirstayped
thatradiative extinction can be experimentally shown by the aerodynamically stabilized gadesiendimes for certain cen

ditions. Identifying these conditions (ambient atmosphere, fuel flow rate, fuel type, fuel additives, etc.) is important for spacecraft
fire safety The objective of this research is to experimentally and theoretically investigate the radiation-exdincéidn of gas
eousdiffusion flames and understand the interaction of flame radiation with flame chemistry

Derived from text

Microgravity; Combustion Physics; Flames; Gaseous Diffusion; Fuel Flow; Extinction; Buoyancy; Drops (Liquids); Radiant
Cooling; Combustion Ryducts;Flame Popagation

19970020558Princeton Uniy Dept. of Mechanical and Aerospace EngineerhgjUSA
Studies of Flame Structue in Microgravity
Law, C. K., Princeton Univ., USA; Sung, C. J., Princeton Univ., USA; Zhu, D. L., Princeton Univ., USA; Fourth International
Microgravity Combustion Wrkshop; May 1997, pp. 69-74; In English; Also announced as 19970020547; Original contains color
illustrations
Contract(s)/Grant(sNAG3-1713; No Copyright; ¥ail: CASI; A02, Hardcopy; A04, microfiche

The present research endeavor is concerned with gaining fundamental understanding of the configuration, structure, and dy
namics of laminar premixed and diffusion flames under conditions of negligible effects of gravity. Of particular interest is the
potentialto establish and hence study the propertiespbérically- and cylindrically-symmetric flames and their response to exter
nal forces not related to gravityor example, in an earlier experimental study of the stadilized cylindrical premixed flames,
the possibility of flame stabilization through flow divergence was established, while the resulting one-dimensional, adiabatic,
stretchlesg$lame also allowed an accurate means of determining the laminar flame speeds of combustible mexhaea.eW
centlyextended our studies of the flame structure in microgravity along the following directions: (1) Analysis of the dynamics
of spherical premixed flames; (2) Analysis of the spreading of cylindridak@ifh flames; (3) Experimental observatioraof
interestingdual luminous zone structure of a steady-state, microbuoyspiogrical diusion flame of air burning in a hydrogen/
methanemixture environment, and its subsequent quantificatioough computational simulation with detailed chemistry and
transport(4) Experimental quantification of the unsteady growth of a spheri¢asigin flame; and (5) Computational simulation
of stretched, diffusionally-imbalanced premixed flames near and beyond the conventional limits of flammability, and the sub-
stantiationof the concept of extended limits of flammabiliotivation and results dhese investigations are individually dis
cussed.
Derivedfrom text
Gravitational EffectsPremixed FlamedDiffusion Flames{aminar Flow;Microgravity; Fuel Combustion

19970020567Yale Univ, Dept. of Mechanical Engineerinyew Haven, CT USA
Computational and Experimental Study of Laminar Diffusion Flames in a Miciogravity Envir onment
Long, Marshall, Yale Univ, USA;Walsh, Kevin, “ale Univ, USA; Smooke, Mitchell, &le Univ, USA; Fourth International Mi
crogravityCombustion Wrkshop; May 1997, pp. 123-128; English; Also announced as 19970020547; No CopyrighilA
CASI; A02, Hardcopy; A04, microfiche

A detailed computational and experimental study of coflofusidn flames in a microgravity environment has beertiniti
ated.The overall goal of the program isdapply adaptive computational algorithms and advanced imaging techniques to a simple,
well-characterizedurner The results will provide new information on the formation of NO(x), soot, anidti@ction of con
vection, diffusion, and chemistry in a nonbuoyant environment. In previous work on this flame at normal gravity, quantitative
two-dimensional species concentration profiles were modeled computationally and were measured using spontaneous Ramar
scatteringand laseinduced fluorescence (LIF). In extending the study to microgravity conditions, improvementsdoihga
tional model have been made and new calculations performed for a range of gravity conditions. In addition, modifications to the
experimental approach have been necessitated by the constraints imposed by existing microgravity facilities. Initial results from
the computations and experiments are presented in the following sections.
Derived from text
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Turbulent Premixed Flame Ppbpagation in Microgravity

Menon,S., Geogia Inst. of Bch., USA; Disseall., Geogia Inst. of Bch., USA; Chakravarthy. K., Geogia Inst. of Bch.,
USA; Jagoda, J., Gegia Inst. of Bch., USA; Fourth International Microgravity Combustionr®éhop; May 1997, pp. 155-160;
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A facility in which turbulent Coue#t low could be generatin a microgravity environmémas desigree and built to fit into
the NASA Lewis dop towe the cevice hed o be very compact This mears ha edge dfects and flow re-circulation were expected
to afect the flow. The flow was thoroughy investigatd using LDV and was fourd to ke largel two dmensionbaway from the edges
with constamturbulene intensitis in the wre Jight flow asymmetris ae introduce by the ron ymmetrt re-circulatian o the fluid
outsidethe 4 region Belt flutter problens were emediel by adding a @ir of guide dates © the kelt. In general the flow field was
foundto be cuite smilar to previousy investigatd Couete flows However turbulene leveb and essociatd hea sresse were tigher.
Thisis robabl due b the onfinad re-circulation zone reintroduciry turbulene into the g section An estimae d the lengh scales
in the flow showed tha the measuremestwere dle D resohe rearly al the lengh scales of interest. Using awe.ES methd for
subgridcombustim it has keen demonstratet tha the rew procedue is @mputationbfeasibé ezen on workstatian type eavironment.
It is fourd tha this nodé is @pableof capturirg the propagatio o the premixed names by resolvirg the flame in the LES gid within
2-3 grid points. In contrast, conventional LES results in numerical smearing of the flame and completely inaccurate estimate of the
turbulentpropagatio eed Preliminaly gudy suggess ha there is doservabe dfect of buoyang in the Ig environmen suggesting
the nead for micrograviy experimens d the ypcomirg experimenthcombustia gudies With the old flow properties haracterized,
anidenticd hot flow facility is unde construction It is assume that the urbulene poperties enea d the flame in this rew device
will closely match the results obtained here. This is required since the hot facility will not enable LDV measurements. The reacting
flow facility is dso being constructd with dannel drop tower experimens in mind. Thereforeissus elatel to safely and gructural
integrity are keing take into eccount Furthe developmenoaf the rumericdmodéd will aso be arried aut to incluce finite-rae kinetics
for representatiy premixed casesMore cketal analyss d the lame dructuie and propagatio ratute will be investigatedSmulations
will dso be mmpare to he flame poperties doservel in the experiments.
Derived from text
Premixed Flames; Microgravity; Flame Propagation; Couette Flow; Turbulent Flow; Turbulent Combustion; Reacting Flow;
Simulation
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A unique eperimert makes it now possibk b dbotain detailed images in micrograviyy showing how an individud vortex causes
thewrinkling, dretching area increasegand eventud extinction o a premixed flame The repeatablecontrollabk flame-vorta interac-
tion represerst he fundamentzbuilding Hock of turbulert combustim conceptsNew informatian is povided tha is centrd to turbu-
lent flame models, including measurements of all components of flame stretch, strain, and vorticity. Simultaneous measurements of
all components of these quantities are not possible in fully turbulent flames but are possible in the present axisymmetric, repeatable
experimentAdvance AV diagnostic have been usal & one-gand have teen developé for microgravity Numericd simulatiors o
theinteraction are keing performeda NRL. It is fourd tha microgravity conditiors geatly augmen the flame winkling processHame
areaand the anplitude o wrinkles & zero-gare ypically twice ha observe & one-g It is inferred tha turbuler flames in microgravity
could have larger surface area and thus propagate significantly faster than those in one-g, which is a potential safety hazard. A ne\
mechanisnis identified by PIV image tha shows how buoyang retard flame winkling & one-g buoyang produce rew vorticity
(dueto haroclinc torque$ tha oppo® the wrinkling and the gretch imposel by the aigind vortex Microgravity conditiors remove
this stabilizing mechanism and the amplitude of flame wrinkling typically is found to dMibtegravity alsancreases thflame
speed by a factor of 1.8 to 2.2. Both methane and propane-air flames were studied at the NASA Lewis drop tower. Results indicate
thatit is importarn to add buoyancyto modek d turbuler flames b smulate the @rred flame wrinkling, stretch and burning velocity
Derivedfrom text
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Includes vacuum technology; control engineering; display engineering, cryogenics, and fire prevention.
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Experimental Robot Position Sensor Fault dlerance Using Accelesmeters and Joint rque Sensors
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